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W3meneHust ajanTHpoOBaHHOM paboueil mporpamMmbl Mo mpeaMmery «Xumus» (8-9 kimacc)
BHECEHBI B COOTBETCTBUM C (efepadbHON paboueld MporpaMMoi Mo MpeaMeTy «XHUMHUs» Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUs.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA «XUMMUS»

8 KIIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YelIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. Dusnueckne CBONCTBAa BElIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
METOJIaX MMO3HaHUs B XUMUU. YuCThIe BemecTBa U cMecu. CriocoObl pa3iesieHus CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[IpocTble u cioXkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAA aTOMHAas Mmacca. OTHOCHUTENIbHAST MOJIEKYJISipHast
Macca. MaccoBast 0J11 XUMHAYECKOIO 3JIEMEHTA B COETMHEHUU.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
YHClia CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€Tel mo Gpopmynam XuMUYECKIX COeTUHEHUH.

@uznyeckue M XUMHYECKHE SIBICHHUSA. XHMMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHMsI MAcChl BeleCTB. XuMuueckue ypaBHeHus. Kinaccuduxanus XuMuyeckux peakuuit
(coenuHeHus, pa3oKeHHs, 3aMeIeHUsI, 0OMEHa).

Xumuueckuii IKcnepumenn:

3HAaKOMCTBO C XMMHUYECKOW IMOCYNOH, MpaBUiIaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYJAOBAaHHEM, M3YYCHHE M OMUCAaHUE (DU3NYECKUX CBOKCTB
00pa3110B HEOPraHWYECKUX BEILECTB, HaOM0AeHNEe (PH3HUECKUX (TIJIaBJIeHUE BOCKA, TasiHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE M KOHACHCAIUs BOAbI) U XMMUYECKUX (TOPEHUE CBEYH,
MPOKATMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBIE MeJla ¢ KUCIIOTOM) sSIBIEHUH, HaOII0IeHNE
U ONHCAaHWE TPU3HAKOB IPOTEKAaHUs XHMHUYECKMX peakuuid (pasjioKeHue caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapus, pasnoxkenue ruapokcuaa meau (II) mpu
HarpeBaHUM, B3aWMOJCicTBHE jxene3a ¢ pactBopoMm conu Mmeauw (II), m3yueHuwe crmocoOoB
pasfeNieHuss CMeceil: C TMOMOINBI0 MarHuTa, (GUIBTPOBaHWE, BBIAPUBAHHE, TUCTHIUISAINS,
xpomaTtorpadusi, TMpOBENEHHWE OYMCTKA T[OBAPEHHON CONMM, HAONIOACHHE U ONHCAHHE
pe3yabTaTOB MPOBEJEHUS ONBITA, WJUIFOCTPUPYIOLIErO 3aKOH COXPAHEHMSI MAacChl, CO3JaHHUE
MoJienel MOIEKyJ (IIapOCTEPKHEBBIX ).

BaskHeililue npeacTaBUTeId HEOPraHUYECKHX BellecTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxosxnenue kuciopoja B mpupoje, GU3ndecKue 1 XUMHIECKUE CBOMCTBA (PEaKIIMu TOPCHHUS).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMydeHHsS] KHUCIOpOAa B JlabopaTopu W
IPOMBINUICHHOCTH. KpyroBopoT kucimopoaa B mpupone. O30H — alIoTpoIiHas MOAH(PUKAIUS
KHCIIOPO/JIa.

TennoBoit 3(ppeKkT XUMHUYECKOW peakluh, TEPMOXHMHYECKHE YypaBHEHHS, JK30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUMBO: yroiab W MeETaH. 3arpsA3HEHUE BO31yXa, YCHIICHHE
HapHUKOBOTO 3P deKTa, pa3pylIeHne 030HOBOTO CIIOSI.

Bomopon — »snmemeHT M mpocroe BemiecTBO. HaxokaeHue Bogopoga B MPUPOJE,
buznyecKkue 1 XuMUYeCcKre CBOMCTBA, MPUMEHEHHE, CIIOCO0BI osyueHus. Kuciaore! u comnu.

Mousipabiii 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM YpaBHEHUSIM.

®dusnueckue cBolicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBIIICHHbIE PAacTBOpPbI. PacTBOpUMOCTh BelIeCTB B BojJe. MaccoBasi JOJsi BELIECTBAa B
pactBope. XuMHUUYECKHE CBOMCTBAa BoJAbl. OCHOBaHUs. Poyib pacTBOpPOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopoT Boabl B Ipupoje. 3arps3HEHUE NPUPOIHBIX BoA. OXpaHa M OYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudpukanust OKCHIOB:
coyieoOpasyrorie (OCHOBHBIE, KUCIIOTHBIE, aM(oTepHbIe) U HeconeoOpa3yromue. Homenkiarypa
OKCcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loslydeHne oKCuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMH: IIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBaHuii. Pu3ndeckue U XHMHUYECKHE CBOWCTBAa OCHOBaHUU. llomyueHwue
OCHOBaHUM.

Kucnotel. Knaccuduxarmus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECKUE
cBoiicTBa KUcHoT. P akruBHoctu metamuioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U Xxumudeckue cpoiictBa coieil. [lomydenne
COJIECH.

['eneTnueckas CBA3b MEXKIy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenn:

Ka4eCTBEHHOE OIPEJICIICHUE COACPIKAaHUS KUCIOpOJa B BO3JyXe, MOJMydyeHHE, COOMpaHue,
pacmo3HaBaHMEe M HM3YyY€HHE CBOMCTB KHCIOpOJa, HAOIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCIJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHHUS M IMPEKPALICHUsI TOpeHUs ([0Xkapa), 03HAKOMIIEHHUE C
o0pa3llaMyi OKCHJIOB M OIHMCAHHWE HMX CBOWCTB, MOJy4e€HUE, COOMpaHWE, pPaclO3HAaBaHUE H
M3y4eHUE CBOICTB BOAOpojAa (TopeHue), B3auMojeiicTBue Bogopoaa ¢ okcuaom menu (II)
(BO3MOYHO HCIIOJIb30BaHHME BHJIEOMATEpPUANIOB), HAOII0JeHHE 00Pa3I0B BELIECTB KOJIMUYECTBOM
1 Mok, WccienoBaHue OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJIEMCTBHE BOABI C MeTaJUlaMM (HaTpueM M KajubplueM) (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIIEJOBaHNE OOPa3I[0B HEOPraHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHUE M3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEI0Yel, M3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTBopoM cepHONM KHMCIOTHI, KHCIOT C METAJUIAMH,
peakuui HEeUTpanu3aluy, IOJIYy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 0 TeMe «BakHelmue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUW».

Ilepuoauuecknii 3axoH u Ilepuoanueckass cucrema xumudeckux sjiementos JI. M.
Menpeseesa. CTpoenne aToM0B. XUMHYeCKas CBsI3b. OKNCINTE]IbHO-BOCCTAHOBHUTEIbHBIE
peakuuu

[lepBble TOMBITKA KJIACCU(PUKALUNA XUMHUECKUX »dyeMeHToB. [loHsTHe o0 rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEIOYHO3EMEIbHBIE METAJIbI, IaJOr€Hbl, UHEPTHBIC T'a3bl).
DJeMeHTHI, KOTOphIe 00pa3yloT aM()OTEpHBIE OKCUIBI i THAPOKCUIBI.

Ilepuonnueckuit 3akoH. Ilepuomuyeckas cucrema xumudeckux odnemeHtos [[. H.
MenneneeBa. KoporkomepuoaHas W JyMHHONEpUoaHas ¢opmbl [lepuoanyueckoid CUCTEMBI
xumudeckux snemeHTtoB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
HOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX saep. W3oromsl. OnekTpoHbl. CTpoeHHe
AJICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIeMEHTOB [leproanyeckoit CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAAM.

3nauenue [leprnonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. Jl. 1. Mennenees — y4€HbIl U IPayKJaHUH.

Xumnueckas CBSA3b. KoBanenrnas (monsipHas 51 HETOJISIpHAA) CBSA3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.



Crenenp  okucineHus. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenn:

U3y4eHHE O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJEHCTBUE THUAPOKCUAA
LMHKA C pacTBOpamMu KHUCIOT W ILIEJIOYEH, MPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEINBHBIX PEAKIINI (TOpEeHHE, PEaKLIUK Pa3JIOKEHUS, COSTUHEHHUS ).

Mesicnpeomemmuuie cea3u

Peanuzanus MexnpeIMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYILECTBIIAETCS
yepe3 MHCMOIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX TMOHSITHM, TaKk U TOHSATH,
SIBJISTFOLLUXCSL CHCTEMHBIMU JJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIIA.

OO0mue ecTecTBEHHO--HAy4YHBIC TOHATHS: HAYYHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaJIW3,  CHUHTE3,  KiIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJIEJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, H30TOIMbI,
PaAMOAaKTUBHOCTh, MOJIEKYJNIA, SJCKTPHUECKUN 3apsijl, BEIIECTBO, TENO, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE3451, CoiHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMH4YeCKasi peaKkIus

Ilepuonuueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus, KIbLHUS W HX COCJUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM 3JIeMeHTOB B [lepronueckoil cucteMe u CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbl XMMHUYECKOW CBA3M. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPHUCTAUIMYECKOM PEIIETKM W BUJA XUMHUYECKOU
CBS3U.

Knaccudukanuss ©1 HOMEHKJIATypa HEOPTaHWMYECKHX BEHIECTB. XHUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanusa XuMU4YeCKUX peaklui Mo pa3InyHbIM MPHU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKUUU BEIHIECTB, IO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTeleHeu
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, MO OOpAaTUMOCTH, MO YYaCTHIO KaTaliu3aropa). JDK30- U
SHAOTEPMUYECKHUE PEAKIINHU, TEPMOXUMUUYECKUE YPABHEHUSI.

[TonsiTie 0 CKOpOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsatue o
karanuze. I[loHsiTHE O XUMHUYECKOM paBHOBecHMH. DaKTOPhI, BIMSIOUIME HA CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, DSJEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBlI€HHWE YPAaBHEHHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIh30BAaHIUEM METO/Ia MIEKTPOHHOIO OallaHca.

Teopust PAEKTPOIIUTUUECKON JUCCOLMAIIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTh. KaTuoHbI,
aHMOHBI. MeXaHnW3M JHMCCOLMALMM BEHIECTB C PA3JIUMYHBIMH BHAAMH XHMHYECKOW CBS3H.
Crenenb auccoruanyu. CUIbHBIE U CIa0ble AIEKTPOJIUTHI.

Peakmun moHHOrO OOMEHA. YCIOBHS MPOTEKAHHUS PEAKIMI MOHHOTO OOMEHA, TMOJHBIC H
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiui. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IPEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMu Ha HOHBL.
[TonsiTHE O TUAPOIN3E COTEH.



Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMUYECKHUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCIICJOBAHNE 3aBHUCHMOCTH CKOPOCTH XMMHMYECKOM pEaKkUuu OT BO3JACHCTBUS Pa3IMYHBIX
(akTOpOB, MCCIEI0BaHUE JIEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB, MpOLECCa JUCCOLMALNN
KHUCJIOT, ILIEJIOYE M cojeil (BO3MOXKHO HCIIONb30BaHUE BHJIEO MAaTEPUAJIOB), IMPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHHs peakuuil MOHHOro obMeHa (oOpa3zoBaHME
ocajika, BbIACICHHE ra3a, 00pa3oBaHME BOJABI), ONbBITOB, WUIOCTPUPYIOIIUX MPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAaKIMK (FOPEHHUE, PEaKLUU Pa3IOKEHHUsS, COCIUHCHMS),
pacno3HaBaHUE HEOPraHMYECKMX BELIECTB C IOMOIIBIO KadeCTBEHHBIX pEaKkUUi Ha HOHBI,
peLIeHNE IKCIIEPUMEHTAIbHBIX 3a1a4.

Hemera/uibl 4 MX COeJUHEHHA

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CTpoeHune u (pu3nyeckre CBOMCTBAa MPOCTHIX BEIIECTB — TaJOTE€HOB.
XVMHYECKHE CBOMCTBA Ha IMpUMEpE XJopa (B3aMMOJECHCTBHE C METalJIaMH, HEMETallaMH,
menoyamu).  XsopoBogopod. ComnsHas KHCIIOTa, XUMHUYECKHME CBOWCTBA, IOJY4YEHHE,
npuMeHeHue. JleiicTBrue XJiopa U XJI0pOBOIOPO/Ia HAa OpraHu3M 4YesioBeKa. BaxHelire XJI10puIbl
U X HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3MUECKHE CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPONHbIE MOJU(PHUKALMKA KUCIOPOJA U cepbl. XUMUYECKUE CBOICTBA
cepel. CepoBOZOPOA, CTpOEHHUE, (PU3MYECKHEe M XHUMHUYeckHe CBOWCTBa. OKCHABI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, PU3NUYECKHEe M XUMHUYECKHE CBOMCTBa
(oOmme Kak TpeaCcTaBUTENS Kilacca KUCIOT W crueruduyeckne). XUMHUYECKUE PEaKInH,
JeKallue B OCHOBE IPOMBIIUICHHOIO CIOco0a MOMydeHus cepHOil kuciaoTel. [IpumeHeHue
cepHoi KucinoThl. COJM CepHOI KMCIOTHI, KaueCTBEHHAst peakius Ha cynbdar-uoH. HaxoxneHue
ceppl U €€ coequHEeHHH B mpupofe. XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COEIMHEHUSMH Cepbl (KHCIOTHBIE OKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLCHUS.

OOmast xapakTepucThka 351eMeHTOB VA-rpymibl. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEHH OKHUCICHHs. A30T, pacupocTpaHeHHE B Mpupoae, (U3NYecKue Hu
XUMHUYecKHe cBoicTBa. KpyroBopotT a3ora B npupoje. AMMHUaK, ero (pu3ndeckue U XUMHUYECKUEe
CBOMWCTBA, MoJlydeHue 1 npumeHenue. Coiau aMMOHHUS, UX (pU3HUECKHEe U XUMUUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaknys Ha MOHBI AMMOHUSA. A30THas KHUCIOTa, €€ IOJIy4YCHHE,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (00mIMe Kak TNpPEACTaBUTENs Kiacca KHUCIOT U
cneuuduyeckue). Mcnonb3oBaHUEe HHUTPATOB M COJICH aMMOHHS B KaueCTBE MHHEPAJIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIeH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JOXK/IM, 3arpsi3HEHUE BO3[yXa, MOUYBbl U BOAOEMOB). docdop, amnoTponHsle MOIUPUKALIH
doctopa, puznyeckne u xummuueckue cBorictBa. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosyueHue. Vcmonp3zoBaHue ¢ochaToB B KauecTBE
MUHEPATBHBIX yI0OpECHHI.

OO6mas xapakrtepucTuka djeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIEHUs. YTIepo]], aFIOTPONHbIE MOAN(UKAIIMK, PACIPOCTPAHEHUE B
npupoze, pusnueckue 1 XUMU4ecKre cBoiicTBa. Ancopouus. Kpyropopot yriepoaa B mpupoze.
Oxcuapl yriaepona, UX (pU3NYECKUe U XMMHUUYECKHE CBOMCTBA, IEHICTBUE HA JKUBbIE OPraHU3MBI,
MOJIyYCHUE W MPUMEHEHHE. JKOJOTUUECKHE TPOOIeMBbl, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a II100aJbHOr0 MOTEIUICHUs KiIMMaTa, MapHUKOBBIN 3¢ddexr. YrompHas kucinora u eé
COJM, UX (PU3MYECKHME M XUMHUECKHE CBOMCTBA, IMOJydyeHHE W NpuMeHeHue. KadecTBeHHas
peakmuss Ha  KapOoHaT-woHBL.  Mcmonb3oBaHme  KapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBIIIJICHHOCTH U CEJICKOM XO351CTBE.



[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COCOUHEHUSIX yriepoja
(MetaH, 3TaH, JTWIEH, alleTWIECH, 3TaHOJ, TIJIMLEpPUH, YKCycHas Kuciota). I[lpupoansie
WUCTOYHUKU YTIEBOAOPOAOB (Yroib, HPUPOIHBIA Ta3, HEPTh), MPOAYKTHI UX TNepepaboTKu
(OeH3uH), uX poyib B OBITY M IPOMBILIUIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJM B KHU3HU 4YeJIOBeKa. MarepualbHOE €IUHCTBO
OPTraHUYECKUX U HEOPTaHUYECKUX COCTUHECHUI.

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHUE CBOICTBA, MOJNyYeHUE U TPUMEHEHUE.
Coenunenuss kpemHusi B mpupome. OOmme mnpencrtaBiaeHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmue
CTPOUTENIbHbIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, xkele300eToH. I[Ipobmemsl
0€30MMacHOT0 UCTIOIH30BaHUS CTPOUTEIHHBIX MATEPUAIOB B TOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHue o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,
oTpaxkaromue (GU3NUECKUe U XUMUYECKHE CBOMCTBA TaJOreHOB M MX COCIUHEHUH (BO3MOXKHO
WCIIOJIb30BaHNUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C 00pa3laMy XJIOPHAOB (TaJOreHHUIIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPHANIOB), HAOMIOJEHUE Tpollecca OOyrJMMBaHWsA  caxapa TMOJA  JICWCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3yY€HHUE XUMHUYECKUX CBOMCTB pa30aBlIeHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peakluu Ha cyib(paT-HOH W HaOJoJleHue MpH3HakKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3WYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa W MX COCTUHECHUU
(BO3MO’KHO MCITOJIb30BaHKUE BUJICOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YAOOpEHHIH,
MoJlyueHue, coOmpaHue, pacro3HaBaHUE © HW3YYCHHE CBOWCTB aMMHaKa, IPOBEICHUE
KAYeCTBEHHBIX peakUuid Ha HOH aMMOHUA U ¢ocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUsA, B3aUMOJECHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEIbIO0 (BO3MOYXHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB), M3YUCHUE MOJENIed KPUCTAUIMYECKHX PEHIETOK anMasa,
rpapuTa, ¢yuiepeHa, O3HAKOMIIEHHE C IMPOIEcCOM afcoOpOIMU PAacTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM IMPOTUBOTrasa, MojyuyeHue, cooupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO rasza, IpOBEJCHHE KAaueCTBEHHBIX peakiuil Ha kapOoOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMS, O3HAKOMIIEHHE C NPOIyKIUEH
CUJIMKATHOM IPOMBIIIJIEHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeliue
HEMETaJUIbl U UX COCTUHEHUS».

MeTtajliibl M X COCAUHEHUS

OOmiass xapakTepUCTHUKAa XHUMHUYECKUX OJJIEMEHTOB — META/JIOB Ha OCHOBAaHUM MX
nosioxenus B [lepuonnueckon cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTramnueckas CBs3b M METAJUIMYECKas KpUCTAJUIMYeCKas
peuméTka. DNEKTPOXUMUYECKUN ps HampsoKeHW MetauioB. Dusnueckne M XUMHYECKHE
cBoiicTBa MeTauioB. O0mue crnocoOsl morydeHus: MmeTayioB. [loHATHE O KOPPO3WH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY W MPOMBIIILICHHOCTH.

[[{erouHble MEeTAIIIBL: TTOJIOKEHUE B [lepruonueckoil cuCTEME XUMUYECKHUX 3JIEMEHTOB /.
N. MengeneeBa, CTpO€HHE UX aTOMOB, HaxXOXJeHHE B npupoje. PU3nyYecKue U XUMHUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTUHEHUM.

[[lenoyHo3emMenbHbBIE METAUIBl MarHuii W Kajlblui: mosiokeHne B Ilepuoanueckoit
cucreme xuMuueckux anemeHToB [[. M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAXOXICHHE B
npupozae. PU3nYeCKue U XMMUYECKHE CBOWCTBA MarHus M KaJblus. BaxkHelme coenruHEHUs
KabIus (OKCHUI, TUAPOKCU, coJin). JKECTKOCTH BOJIBI M CITIOCOOBI €€ YCTPaHECHHUS.



AnmoMuHui: nonoxkeHue B llepumomgmueckoil cucrteme Xumuuyeckux snemeHTtoB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKWCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuoamyeckoir cucrteme xumuueckux osaementoB JI. U.
MeHnneneeBa, CTpOEHHUE aTOMa, HaxXOXAEHUE B Mpupojae. PU3NUecKue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Oxkcunbl, rugpokcuasl U conu xkenesa (II) m xemeza (III), ux cocras, cBolicTBa U
MOJTy4YEHHE.

Xumuueckuil Ikcnepumenm:

O03HAKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, HMX (PU3WUYECKHMMH CBONCTBaMH,
U3y4YEHUE PEe3yIbTaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
0CcOOEHHOCTEH B3aUMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOU (BO3MOYKHO HMCIIOJIb30BaHHE
BHJICOMATEPHUAJIOB), MCCJIEAOBAHWE CBOMCTB KECTKOM BOJABI, IMPOIECCa TOPEHUS XKejle3a B
KUCIOpOoAE  (BO3MOXXHO  HMCHOJIb30BAHUE  BHJACOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX pPEaKlMi HAa MOHBI: MarHus, KaublUs, aIIOMUHUS, LKUHKA, xene3a (II) u xenesa
(IIT), mequ (II), HaGMrOIeHNE W OMKCAHUE MPOIIECCOB OKpAITMBAHUS TUIAMEHH MOHAMH HATpUS,
KaJIisg ¥ KaJbIHs (BO3MOXKHO HCIIOJB30BaHHUE BUICOMATEPUATIOB), UCCIEAOBaHNE aM(OTEpHBIX
CBOWCTB T'MJIPOKCHA ATFOMUHUS U TUAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 110
TeMe «BakaeuIme MeTaluIbl U UX COSTUHEHUS».

XuMus M OKpyxKaouas cpeia

BemectBa n Matepuanbl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BCIIECTB M XHWMHYECKHX peakiuii B ObiTy. IlepBas moMomp NpH XUMHYECKHX OXKOTax M
OTPAaBJICHUSIX.

XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOLIEH cpepl (IIpeieibHas JOIyCTUMas KOHLICHTpaLUs
BemecTs, Aanee — [1J1K). Ponbs xuMun B penieHur SKOJIOTHIECKUX TTPOOIeM.

Xumuueckuil Ikcnepumenm:

u3ydeHue o0pa3iioB MaTepUaAIOB (CTEKIIO, CIIJIaBbl METAJLIOB, MTOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU MU3YYCHUU XMMHUHM B 9 Kilacce OCYILECTBISETCS
4yepe3 HCIOJb30BAaHWE KakK OOIIMX EeCTECTBEHHO-HAYYHBIX TMIOHATHW, TaK ¥ TIOHSTHH,
SIBJISIFOLLIUXCSL CHCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHBbIC MOHSITHS: HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHams, CHUHTE3, KIaccuukanus, MEePUOIUYHOCTD, Ha0JII0ICHHE, AKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBJICHHUE, MAPHUKOBBINA A(H(PEKT, TEXHOTIOTHS, MaTEPHAITHI.

®dusuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJI, HW3O0TOIbI,
pPaauMOaKTUBHOCTb, MOJIEKYJIA, DJJICKTPUUYECKUM 3apsll, MPOBOJHUKH, IOIYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAUIMYECKass peETKa, CIUIaBbl, (U3WYECKHE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COTHIIE.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YHAOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEIIECTBRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOIBI, MOJE3HBIE HCKOMAaeMbIe,
TOIJIMBO, BOJIHBIE PECYPCHI

IIVTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B X0JIe 00YYEHHUsI XMMHUHU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JIESITEIHbHOCTH B
COOTBETCTBUM C  TPAAULMOHHBIMH  POCCHUMCKMMH  COLMOKYJIBTYPHBIMH U  JAYXOBHO-



HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IPABUIAMHM M HOpPMaMH IOBEJIEHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHA U COLIMATU3AIIMH 00yJarOIIHUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M paclIMpeHHE ONbITa JESITEIbHOCTH Ha €€
OCHOBE, B TOM UHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUA:

[IEHHOCTHOTO OTHOILLIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJIeINI0, NOHUMAaHMs 3HAYEHHMS XMMHMYECKOW HAyKH B JKM3HM COBPEMEHHOIO OOILECTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHONW MH(OpPMALME O MEpeoBbIX JAOCTHXKEHHUAX U OTKPBITUSIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 YCTpoicTBe
MUpa 1 00IIeCcTBa;

2) rpakIaHCKOr0 BOCIIUTAHMS:

IPEACTaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBWJIaX MEKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOM,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JEATENbHOCTH IIPU BHINOJIHEHUH YU€OHBIX, T0O3HABATENbHBIX 33/a4,
BBIIIOJIHEHUM XMMHUYECKHX SKCIIEPUMEHTOB, CO3JaHUU Y4EOHBIX IPOEKTOB, CTPEMJICHMS K
B3aMMOINIOHMMAHUIO ¥ B3aUMOIIOMOILM B TpOIecCe 3TOW y4yeOHOM NesTeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEIEHUE M TOCTYNKHU CBOMX TOBApUIIEH C TO3UIMH HPABCTBEHHBIX U
IPaBOBBIX HOPM C YU4ETOM OCO3HAHMS MOCIIEICTBUH TOCTYNKOB;

3) HEHHOCTH HAYYHOT'O TO3HAHMS:

MHUpPOBO33PEHUYECKHE  MPEACTAaBICHHUA O  BELIECTBE W  XHMHUYECKOH  peakIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH M COCTABJIAIOLINE OCHOBY ISt
NOHUMaHMsl  CYIIHOCTM HayyHOW KapTUHBI MHUpa, MPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOABI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOJHON CPeNloi, O poiu
XMMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHbIE MOTHBBI, HANpaBICHHBIE Ha IOJyY€HHE HOBBIX 3HAHUU IO XUMHH,
HEoOXoauMBble Ul OOBSACHEHHs HaOJI0JaeMbIX IPOLECCOB U SBJIEHUMN, II03HABATEIIbHOM,
MH(POPMALIMOHHOM M YNTATENbCKON KYJIBTYpBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIbHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHM JMUTEPaTypod, JOCTYMHBIMH TEXHHYECKUMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHHA;

UHTEpeC K OOYyYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHUIO, TPOCKTHON M HCCIENI0BATEIbCKON AEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJIEHHOCTU U YPOBHs 00y4€HUs B JaJIbHEHILEM;

4) popmupoBaHNs KYJAbTYPHI 310POBbA:

OCO3HAHHME IICHHOCTH >KHU3HM, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY 37J0POBBIO,
YCTAHOBKM Ha 3[0pOBbIM 00pa3 >KM3HU, OCO3HAHHWE IOCIEACTBUNH M HENPUATUE BPEIHBIX
NpUBbIUEK (YMOTPEOJIEHUST aJKOTrojsl, HApKOTHKOB, KYpPEHMs), HEOOXOAMMOCTH COOJIIOJCHHUS
npaBui 0€30IaCHOCTH MpHU OOpaIleHHMH C XUMHUYECKUMH BEIECTBAMU B OBITY M pealbHOM
KHU3HH;

S) TPy10BOr0 BOCIIUTAHUSA:

UHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccuil 1 Tpyaa pa3IudyHOro poja, yBaxXeHHe K
TPyAy ¥ pe3ylbTaTaM TPYJIOBOH JEATENbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHHS
OPEIMETHBIX 3HAHUM 1O XHMMHUH, OCO3HAHHBIA BHIOOp WHAMBHUIYaTbHOH TPACKTOPHH
IPOJOJDKEHHU 00pa30BaHUSl C YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAITBHONW NESATCIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHH, TOTOBHOCTh a/IalITUPOBATHCS B MPO(eCcCHOHANBHOM cpefe;

6) PK0JIOTMYeCKOr0 BOCITUHTAHHUSA :

9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMiie,
OCHOBE €€ CyIIECTBOBaHMs, MOHMMAaHHE LIEHHOCTH 370POBOro M 0e30IacHOro odpasa *KHU3HH,



OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HMYECKOMY M TICHUXUYECKOMY 3J0POBBIO,
OCO3HaHUE IIEHHOCTH COOIOCHUS TPaBUI 0€30MaCHOTO MOBEJCHHS MIPH padoTe ¢ BEIIECTBAMU,
a TaK>Ke B CUTYAIUAX, YIPOKAIOIINX 30POBbIO U KU3HU JIOJEH;

CITOCOOHOCTH TIPUMEHSITh 3HAHUS, IMOJIydaeMble MPU H3YYCHUH XUMUH, U1 PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOH, sl TIOBBIIIECHHS YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTed WX pelIeHUs
MOCPEJICTBOM METOJ0B XMMUU, HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COIMATIbHOW MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe MerampenMETHBIX pPe3yabTaTOB BBLICISIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHATHUS (3aKOH, TEOpHsl, MPUHIUI, TUTOTE3a, (HaKT, CUCTEMa,
MPOIIeCC, SKCIEPUMEHT U JIPYToe.), KOTOPhIE UCIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX yUEOHBIX
MpeaAMeTax | MO3BOJISIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MPEACTABICHHUE O
[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe ACUCTBUS (ITO3HABATEIbHBIEC,
KOMMYHHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIICCTBICHUIO YI€OHON JAEATEIHHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jornveckue aeiicTBus:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUSI TpPU OCBOCHUU 3HAHUM:
pacKphIBaTh CMBICII XUMHYECKMX TOHSATUM  (BBIACHATh HMX XapaKTepHbIE MPHU3HAKH,
yCTaHaBIWBATh B3aUMOCBS3b C JIPYTMMH TOHSTHIMU), UCTIOJIb30BaTh MOHATHS JUIsl OOBSICHEHHS
OTIENbHBIX (DAKTOB W SIBICHUI, BBIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKAUN
XUMUYECKHUX BEUIECTB U XMUMUYECKUX PEAKIUN, YCTaHABIMBATH IPUUYUHHO-CIEACTBEHHBIE CBI3U
MEXIy 00BEKTaMH U3YUYCHHS, CTPOUTD JIOTUUECKHUE PACCYX ACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC,
10 aHAJIOTHH ), I€IaTh BBIBOJIBI M 3aKIIOUCHMS,

YMEHUE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUS (IIPEAMETHBIE U METANpPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHUU, NPeoOpa3OBBIBATH MIUPOKO
MIPUMEHSIEMbIE B XUMHUM MOJICTIbHBIC MPEJACTABICHUS — XUMHUYECKUM 3HAK (CUMBOJ 3JIEMEHTA),
XUMUYeckass (opMmylia W ypaBHGHHE XHUMHYECKOH pEakmuu — TMpU PEIICHUH YydeOHO-
MO3HABATENIbHBIX 3a/a4, C Y4YETOM HSTHUX MOJEIbHBIX MPEJICTABICHUNA BBISIBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHYECKHX BEIIESCTB U
XUMHUYECKHX PEAKIUi, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, MPUYHMHHO-CICACTBCHHBIE CBSI3U U
MPOTUBOPEYHS B U3YHAEMBbIX ITPOIECCAX U ABICHUAX.

Ba3oBrble ucciaenoBareJnLCKHue AeHCTBHUA:

YMEHHUE MCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA IMO3HAHUS, a
TakKe B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIOTE3bl IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKJICHUH;

npuoOpeTeHNEe OMbITa MO TUIAHHUPOBAHUIO, OPTaHU3AIMH W TMPOBEACHUIO YUCHUYCCKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIlecca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pe3yibTaTaM MPOBEIEHHOTO OIIBITA,
WCCJICIOBAHMS, COCTABIISATh OTYET O MPOJICTaHHON padoTe.

Patora ¢ undopmaunmeii:

YMEHHE BBIOMPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUJIOB
1 HOpM IIPECTABICHHUS, TTOJIyIaEMYIO U3 Pa3HBIX UICTOYHUKOB (HAYYHO-TIOMYJISPHAS TUTEpATypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHBIE TMocoOus, pecypchl HWHTEpHeTa), KpUTHUECKH
OIICHUBATH MPOTHUBOPECUYNBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTh PAa3TUYHBIE METOJIBI M 3aIPOCHI IPH MOUCKe U 0TOOpe nHpOpMAIK 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTpeNIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B OOJACTH HCIOIb30BaHMS WH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIAJICHUE KYJIbTYpPOH aKTMBHOTO MCIOJIb30BAHUS PA3IMYHBIX



MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOUPATH ONTUMAIbHYIO (OpMYy MpeACcTaBlICHUS
uH(pOpMAILlMM W WJUTIOCTPUPOBATH pEIIaeMbIe 33/1a4ydl HECJIOXKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHE HCMOJb30BaTh M aHAJIM3UPOBATHh B Mpolecce y4eOHOW U HCCIeA0BaTEIbCKOM
JEeSTENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOT0 X03sIiiCTBa U TpaHCopTa
Ha COCTOSIHUE OKPYKAIOLIEH MPUPOIHON CPEBI.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbIE JeliCTBHUS:

YMEHHS 3aJlaBaTh BOINPOCH (B XoA€ nuaiora W (WIM) AUCKYCCHM) IO CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENHHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHsI IPECTABIISATH MOJyUYEHHBIE PE3YNIbTAThI IO3HABATEIILHOU NEATEIILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNlaTh NPE3eHTALUI0 pe3yJbTaTOB BBIMOJIHEHUS XUMHYECKOIO
SKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JTAOOPATOPHON pPabOTHI MO HWCCICAOBAHHIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

yYMEHHsI y9eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIHHOU U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MpPU PEUICHUH BO3HHUKAIOMIMX NpoOjieM Ha OCHOBE yuéra
O0IIMX WHTEPECOB M COIVIACOBAHMS IMO3MIUN (0OCYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAHHAIIMS COBMECTHBIX JCHCTBHIA, ONpeIeTIeHNEe KPUTEPHUEB MO OIICHKE KadyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble YHUBepPcaJibHble yUeOHbIE 1elCTBUA:

YMEHHE CAMOCTOSATEIBHO ONMPENENSITh LeNU AeSITebHOCTH, JIaHUPOBATh, OCYILECTBIISATD,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JACSITEIBHOCTH, BBIOMPATH
HanOonee dS(QQeKkTuBHBIE CIOCOOBI pelleHHs Y4eOHBIX M IO03HABaTEJIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alroOpuT™M NEeHCTBUN MpuU
BBIMOJTHEHUH 3aJaHUil ¢ Y4YETOM IMOJYYEHHs] HOBBIX 3HAHMM 00 H3ydyaeMbIX OOBEKTax —
BEIIECTBAX W PEAKIIUSAX, OIICHUBATh COOTBETCTBHUE IMOJIYICHHOTO pe3yibTaTa 3asBICHHON IENH,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEAJIaraeMbIe B YCIIOBUU 3aJIaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO OO0S3aTE€IBHOTO COACpKaHMUS,
YCTQHOBJICHHOTO JaHHOH (exepanbHON pabodell mporpamMMoM, BBIIEISIOT: OCBOCHHBIC
oOydJalomuMUCcs HaydHbIE 3HAHUS, YMEHHS M CIOCOOBI JAelcTBUM, crnenuduueckue s
npeaMeTHOW o0nacTu «XHUMHS», BHIBI ACSITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIpETaINU, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYaIUsX.

K konmy oOydeHus B 8 kjacce mpeIMETHBIC Pe3yJbTaThl HA 0a30BOM YPOBHE JTOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHSITHI: aTOM, MOJEKyJa, XUMUYECKHUIl

DJIEMEHT, NPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMECh (OAHOpPOAHAs U
HEOJIHOPO/IHAs), BAJICHTHOCTb, OTHOCUTENbHAsi aTOMHas M MOJEKyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas [0S XUMHYECKOIo
DJIEMEHTAa B COCAMHECHHH, MOJISIPHBIM OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peaKius, KIacCU(PUKAIIHS
peakuuii: peakliud COeAMHEHUS, PEaKLIUU Pas3NIoKEeHUsl, PEaKIuU 3aMEeIlEeHUs, PeaKI1
0o0MeHa, 3K30- U YHJIOTEPMHUUECCKHE PEaKINH, TEIIOBOM 3P (HEKT peakiuu, sapo aToma,
DJIGKTPOHHBIN CIIOM aroma, aToMHas OpOWTaNb, pauyC aromMa, XUMHUYECKas CBS3b,
MOJISIPHAsl W HETOJIIpHAs KOBAJICHTHAsI CBSI3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBoOp, MaccoBas A0 BellecTBa (IPOLEHTHAs! KOHLIEHTpAIHsl) B pacCTBOPE;

® WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHYECKHX MOHITHH W TPUMEHSATH ITH

MOHSTHS IIPU ONMCAHUH BEILIECTB U X MPEBPAICHHI;
® [CMOJNIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBIeHHST (OPMYNI BEIIECTB H
YpaBHEHUN XMMHUUYECKUX PEAKIUN;



OTIpE/CNATh BAJICHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COCIUHEHUSIX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEJAMHEHUSAX, MPUHAAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o d¢opmyiaaM, BHA XUMHYECKOH CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIUHECHUSIX;

packpeiBaTh cmbica llepuogunueckoro 3akona J[. M. MenpaeneeBa: 1eMOHCTpUPOBATH
MOHUMAaHUE TMEPUOANYECKON 3aBUCUMOCTH CBONCTB XMMUYECKHX 3JIEMEHTOB OT HUX
nosoxkeHnuss B Ilepuonnueckoid cucTeMe, 3aKOHOB COXPAHEHUsT MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaJIpo;

ONMKCHIBATh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ileproguueckoir cucTembl
XUMHUYECKUX DJIEMEHTOB: pa3auyaTh IMOHATHS «TJIaBHAs moxarpymnma (A-rpymma)» u
«mobounass monrpymma (b-rpynma)», Mameie ¥ OOJBIIME TEPUOIBI, COOTHOCHUTH
0003HaYeHMsI, KOTOpbIe UMEIOTCs B Tabnuie «[leprmogudeckas cucteMa XUMHUYECKUX
sneMmeHToB J[. 1. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacrpezielieHle UxX Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XMMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XUMHUECKHE
peakiuu (1Mo YMUCIy M COCTaBy Y4YaCTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIIOBOMY
spdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMUYECKHE CBOWMCTBA BEIECTB PA3TUYHBIX
KJIaCCOB, NOATBEpP)KJAas ONUCAHWE [pUMEpPaMU  MOJIEKYJISIPHBIX  YpaBHEHHUU
COOTBETCTBYIOIIIMX XUMHUYECKUX PEAKIIUI;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALEHNUN B PA3JINYHBIX YCIOBHUSIX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hOpMyIie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIUU;

IIPUMEHATh OCHOBHBIE ONEPALMHU MBICIUTEIBHON AECATEIBbHOCTH — AHAIN3 U CUHTE3,
cpaBHEHHE, 0000IIeHNE, CHUCTEMATH3aIMI0, KIACCH(UKALINIO, BBIIBICHHE MPUYUHHO-
-CJIIEZICTBEHHBIX CBSA3€H — I MU3YYEHUsI CBOWCTB BEIIECTB U XUMHUUYECKUX PEAKLUU,
€CTeCTBEHHO-Hay4YHbIE ~ METOJbl  TO3HaHUS  —  HaOmIOJAeHWe,  H3MEpeHHue,
MOJEITUPOBAHUE, IKCIIEPUMEHT (PEAIbHBIN U MBICIIEHHBIN);

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XHUMHYECKOW TIOCYylIOH U  J1abopaTOpHBIM
o0opy/soBaHHEM, a TaKXe MpaBWIaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 TOTyYEHUIO
U CcOOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAAa M KHCIOPOAA), MPUTOTOBIECHUIO
pacTBOPOB € ONpEAEIEHHON MAacCOBOM JT0JI€H pacTBOPEHHOIO BEIIECTBA, MIJIAHUPOBATH
U MPOBOJUTh XMMHUYECKUE IKCIEPUMEHTHI [0 PACO3HABAHUIO PACTBOPOB ILENOUEH U
KHUCTIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMYyC, peHoI(TaIenH, METHIIOPAHXK U JPyTHe).

K konmy oOydeHus B 9 kJjacce mpeIMETHBIC Pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHUM:

PacKpBIBaTh CMBICT OCHOBHBIX XMMHWYECKUX TOHATHH: XUMHYECKHN DIIEMEHT, aToM,
MOJIEKyJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BAJICHTHOCTb,
AIIEKTPOOTPHULIATEIILHOCTh, CTETEHb OKHUCICHHS, XUMHUYECKas peakuus, XUMUYecKas
CBSI3b, TEIUIOBOU 3()(EKT peakinu, MOJIb, MOJISIPHBIM 00BEM, PacTBOP, AIIEKTPOIIUTHI,
HE3JIEKTPOJIUTHI, 3JCKTPOIUTHYECKAs JUCCONMAINS, PEaKUUH HOHHOTO OOMeHa,
KaTaJau3aTop, XUMHYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTHMBIE pPEaKIHH,
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUU,  OKHUCIHUTENb,  BOCCTAaHOBHTEINb,
OKHCIICHHE M BOCCTaHOBJCHHE, AJIOTPONUsS, aM(OTEpHOCTh, XHUMHYECKas CBS3b
(KOBaJICHTHAs, WMOHHAs, METAUIMYECKas), KPUCTALIMYECKas pemeéTKka, KOppo3us



METAJJIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOW pEaKIuu, NpeAeabHO IOIMyCTUMas
koHuentpanus [1JIK Bemectna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUM W MPUMEHSTH 3TH
MOHSTHUS MIPU ONMMCAHUU BEIIECTB U UX MPEBPALCHUN;

WCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIUKY [UJII COCTaBJiCHHUS (OpPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpEeNENsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BELIECTB K ONpPEACIEHHOMY
KJIACCY COCNMHEHHWH 10 ¢dopMyrnaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJJINYECKasi) B HEOPraHUYECKUX COCIUHEHUAX, 3aps] HOHA 110 XHUMHYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COCIUHEHUH, THUII
KPUCTAJUIMYECKON pPEIETKA KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro MOHMMAaHKE: ONHUCHIBATh M XapaKTepu3oBaTh Tabaumunyio (Gopmy [lepuomndeckoii
CHUCTEMbl XMMHUYECKHX DJEMEHTOB: pa3inyaTh IOHATUSA «IJ1aBHas noarpynmna (A-
rpymmna)» M «mob6ounas moxarpynma (b-rpymma)», Mameie W OOJBIINE TIEPHUOJIBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCS B TMEPHOAUYECKOW Tabiuie, ¢
YUCJIOBBIMU XAapPAKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U
3apsn siApa, 00IIee YMCIIO JIEKTPOHOB M PACTIPEISTICHUE UX TI0 JICKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTHM B HW3MEHEHHWH CBOMCTB DJJIEMEHTOB W UX
COCIMHEHUH B MpeEJeax MajblX MEPUOAOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;

KIIACCHU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUCCKUE
peakiuu (10 YUCIy W COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKUCICHHSI XUMUUECKUX YJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIME UM CHENU(PUYESCKHE XUMUYECKHE CBOWCTBA
MPOCTHIX U CJIOKHBIX BEHIECTB, MOATBEPXKIAsi OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON TUCCOLMAIIMU KUCIIOT, IEI0Ye U COJIeH,
NIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKkUuii MOHHOrO OOMEHA, YpaBHEHUS pEaKIuii,
MOATBEPXKJAIOMIUX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXKAY BELIECTBAMHU
pa3IMYHBIX KJIaCCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA MOCPEICTBOM
COCTABJICHHS DJICKTPOHHOTO OayiaHca 3TUX PEaKInid;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUHN B PA3JIMYHBIX YCIOBUSAX;

BBIYUCIISATh OTHOCUTEJBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 110 (hOopMyJie COCTUHEHUSI, MACCOBYIO JIOJTIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIIUU;

coOmoaTh TpaBWiIa TIOJb30BAaHUS XUMHUYECKOW TIOCYyIOH H  JIaOOpaTOPHBIM
o0opy/moBaHuEeM, a TakKe MpaBuia oOpalleHuss C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO TOTyYEHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIMHU, MOATBEPKAAIONINE KAUECTBEHHBIN COCTaB Pa3JIMYHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJOpUI-, OpomMua-, uoauia-, kapOoHat-, docdar-,
CUJIMKAT-, CylnbdaT-, THAPOKCUI-UOHBI, KATHOHHl AMMOHHS W HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OINEPALMM MBICIUTEILHON NESITEIbHOCTH — AHAJIU3 M CHUHTE3,
CpaBHEHHE, 0000IIEeHNEe, CHUCTEeMATHU3AIHI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS! CBOMCTB BEHIECTB M XMMHUYECKHX PEaKIHMil, €CTECTBEHHO-



Hay4YHbIE METOABl TIO3HAHWS — HAONIOJIEHHWe, W3MEPEHHE, MOJICITUPOBAHHE,
AKCIEPUMEHT (peabHbIll U MBICICHHBIN).
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Ne HaumeHoBanue
(uudpoBbIe)
n/m | pa3ieinoB H TeM Koutpoabubie IIpakTuueck
Bcero o0pa3oBaTebHbI
NpPOrpamMMbl padoThI ue padoTel
e pecypchbl
Pasnen 1. [lepBoHayanbHbIe XUMHYECKHE OHATHS
XumMuss — BakHast
obnacte bubmuoreka [{OK
1.1 E;TKCT?:;{;:;H 1 5 2 https://m.edsoo.ru
[7141837¢
JEATECILHOCTH
YeJIOBeKa
BemecrBa n bubnuoreka [{OK
1.2 XUMHYECKUE 15 1 https://m.edsoo.ru
peakuuu [7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxxHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB
Boznyx. Kucnopon. bu6mmoreka [IOK
2.1 [Tonsitue 06 6 https://m.edsoo.ru
OKCHJIaX [7f41837¢
Bonopoa.llonstue buommorexa LIOK
2.2 o KIHOTOTAX H COMIX 8 1 https://m.edsoo.ru
[7f41837¢
Bona. PactBopsl. bubmmoreka [JOK
2.3 [Tonsite 00 5 1 1 https://m.edsoo.ru
OCHOBAHMSIX [7141837¢
OCHOBHBIE KJIACCHI but6mmoreka [IOK
24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru
COCIMHEHU I [7141837¢
Hroro no pazneny 30

Paznen 3. llepuoanyeckuii 3akon u [lepuoaguyeckasi cucreMa XHUMHYECKUX dJieMeHTOB /I,
N. MenneneeBa. CTpoeHne aToMoB. XMMH4YeCKas CBA3b. OKUCIUTEIbHO-

BOCCTAHOBHUTECJIbHDBIC PCAKIIUU

3.1

[lepuoanueckuit
3aKOH U
[lepuoanueckas
cHcTEMA
XUMHNYCCKUX

but6mmoreka [IOK
https://m.edsoo.ru
[7f41837¢




anemeHnToB /1. W.
Menpene-eBa.
Ctpoenue aToma
X .
OEM:/IIIGC:M COB;I% bubmuoreka [{OK
HNCIUTCIIBbHO-
3.2 BOCCTAHOBITENLHELE 8 1 https://m.edsoo.ru
[7f41837¢
peakiuu
bubmunoreka LIOK
Hroro no pasneny 15 https://m.edsoo.ru
[7f41837¢
but6mmoreka [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru
[7f41837¢
OBILIEE KOJIMYECTBO
YACOB I10 68 4 5
[MTPOT'PAMME
9 KJIACC
N HanmeHoBamie KoJsun4yecTBo 4acos DJIeKTPOHHbIE
(mudposbie)
n/  pasgeroBuTeMm  Beer Kourpoasn = Ipakruueck
o0pa3oBaTe/ibHbIE
n NPOrpamMMsl 0 bie padoThI ue padoThl
pecypchl
Pa3nen 1. BemecTBO M XuUMHUYecKHne peakIun
IToBTOpEeHue u
0
Tty JzeHHe bubnuoteka [JOK
3HAHUU
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
pasaenoB Kypca 8
KJiacca
O
biorera LIOK
1.2 P 4 https://m.edsoo.ru/741
XUMHYECKHUX
y 2636
peakuui
DJIEKTPOJIUTHYEC
K:::co S bubnuorexa [JOK
|3 ZMCCOmManiL 8 1 1 https://m.edsoo.ru/7f41
XUMUYECKHUE
a636
peakuuu B
pacTBopax
Hroro no pasgeny 17
Pasznea 2. Hemera/iibl M UX cOeIMHEHUS
)1 Oo6mas 4 | bubmunoreka LIOK
' XapaKTepPUCTUKA https://m.edsoo.ru/7f41




XUMHNYCCKUX

ynemeHToB VIIA-

a636

TPYIIIIBL.
I"ajmorensl
OO6mas
Xapaitepretiia Bu6muotexa [JOK
pp | HMITICCKHX 6 https:/m.edsoo.ru/7f41
aneMeHToB VIA-
a636
rpynmnsl. Cepa u
e€ coeTMHEeHU
OO6mas
XapaKTePUCTHKA
XUMHUYECKHUX but6mmoreka [IOK
2.3 3JeMEHTOB VA- 7 https://m.edsoo.ru/7f41
rpynisl. A30T, a636
dhocdop u ux
COCANHCHUA
O61mas
XapaKTEePUCTHKA
RIMHHCCIX but6mmoreka [IOK
24  Omeventon [VA- 8 https://m.edsoo.ru/7f41
IPYIIIBL. 2636
Yraepon u
KPEMHHH U UX
COCANHCHUA
Hroro no pazueny 25
Paznen 3. MeTassibl M UX COeIMHEHMSI
. but6mmoreka [IOK
3 Ooumeceoficrma https:/m.edsoo.ru/7f41
METaJIJIOB 2636
Baxnetimmue bu6mmoreka [IOK
3.2 METaJLIbI U UX 16 https://m.edsoo.ru/7f41
COEIMHEHUS a636
Hroro no pazneny 20
Pa3nen 4. Xumus n okpy:kapomasi cpeaa
BemectBa n bubnuoreka [{OK
4.1 Marepuabl B 3 https://m.edsoo.ru/7f41
JKHU3HH YeJIoBeKa a636
Uroro no pazgeny 3
bubmunoreka LIOK
PeszepBHoe Bpems 3 https://m.edsoo.ru/7f41
a636
OBUIEE 68

KOJIMYECTBO




YACOB I10
[NPOTPAMME

AOCTHKEHHUE JIMYHOCTHBIX PE3YJIbTATOB B PAMKAX
PEAJIMBAIIUU MOAYJA «HIKOJIBHBINU YPOK» PABOYEHU
NNPOT'PAMMBI BOCIIMTAHUA

Peanmaumi IneaJarortycCKumM paGOTHI/IKOM BOCIIUTATCJIBbHOT'O IIOTCHIIMAJIa ypOKOB
XWUMMUNMU npeanosiaraet cieayrouiee:

- MaKCUMaJIbHOE HCIOJIb30BAaHHWE BOCHUTATEIBHBIX BO3MOKHOCTEH COJEPKAHUS YPOKOB
st popMupoBaHusl Yy 00ydYarOMIMXCS POCCUUCKUX TPAJIUIIMOHHBIX JTYyXOBHO-HPABCTBEHHBIX H
COIIMOKYJIbTYPHBIX ~ LIEHHOCTEH, POCCUMCKOTO HUCTOPUYECKOrO0 CO3HAHUS HAa  OCHOBE
HMCTOPUYECKOTO TPOCBEIICHHS; IMOJ00P COOTBETCTBYIONIETO COJIEPKAaHUSI YPOKOB, 3aJIaHHM,
BCIIOMOTATEJIbHBIX MaTEPHUAJIOB, TPOOIEMHBIX CUTYAIHH I 00CYKICHUH;

- BKJIFOUCHUC B COACPIKAHUC YPOKOB LCJICBBIX OPUCHTUPOB PC3YJIbTATOB BOCIIUTAHUSA, UX
YUCT B ONPCACIICHUU BOCIIUTATCIIbHBIX 3a/1a4 YPOKOB, BaHHTHﬁ;

- BBIOOp METOJIOB, METOJMK, TEXHOJIOTHIA, OKa3bIBAIOIIUX BOCIUTATEIILHOEC BO3JICHCTBHE
Ha JJUYHOCTHb B COOTBETCTBHU C BOCHUTATCIIBHBIM HACAJIOM, HCJIBIO U 3aJa4aMH BOCIIMTAaHHA,
[EJICBBIMH OPUCHTHPAMHU PE3YJIbTaTOB BOCIIMTAHUS, PCAM3AlNI0 MPUOPUTETa BOCIHTAHHS B
y4eOHOM JeATENHHOCTH;

- IPUBJICYEHUE BHUMAHUS 00Y4arOLMXCs K IEHHOCTHOMY acIlleKTy N3y4aeMbIX Ha ypOKax
IPEIMETOB, SBICHUH W COOBITUH, WHHUIMHUPOBAHUE OOCYXIEHUH, BBICKAa3bIBAHHHA CBOETO
MHEHHs, BBIPAOOTKM CBOETO JIMYHOCTHOI'O OTHOLIEHUS K HM3y4aeMbIM COOBITUSIM, SBJICHHSM,
aunam;

- TPUMEHEHUE MHTEPAKTUBHBIX (opM yuyeOHOH paboOThl — HMHTEICKTYaIbHBIX,
CTUMYJIMPYIOIINX TO3HABATEIbHYI0O MOTHBALMIO, WTPOBBIX METOAWK, IHCKYCCHH, MAIOLINX
BO3MOXHOCTh TMPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO [MAJIOTa; T'PYMIIOBOW pPabOTHI,
KOTOpasi Y4YUT CTPOUTHh OTHOIICHHWS W JCHCTBOBaTh B KOMAaHJE, CHOCOOCTBYET DPa3BHUTHIO
KPUTHUYECKOTO MBIIIUICHHS;

- moOyxJaeHne oOydyaromMxcsi COOJMI0JaTh HOPMBI MOBEICHHS, IMpaBHia OOIIECHHUS CO
CBEpCTHHKAMHM W TMEarOTMYECKUMH paOOTHHKAMH, COOTBETCTBYIOIIME YKIAay IIKOJIBI,
YCTaHOBJICHHE U MOJICPKKY JOOPOKETaTeIbHON aTMOChEpHI;

- OpraHu3alii0 HACTAaBHUYECTBA MOTHUBHUPOBAHHBIX U IPYAHPOBAHHBIX O0YUAIOIIMXCS
HaJl HEYCIEBAIONIMMHU OJHOKJIACCHUKAMH, B TOM YHCJIE C OCOOBIMH 00Opa3oBaTEeIbHBIMU
NOTPEOHOCTSIMU, MAIOMIETO OOYYAIOIUMCSl COLMATBHO 3HAYMMBIA OMBIT COTPYJHUYECTBA U
B3aUMHOMU ITOMOIIIY;




- HWHUIOUHUPOBAHUC H TMOAACPIKKY HCCJIeIOBAaTEIBbCKON JIEeITEILHOCTU 06yqa101u1/1xc;1,
IIJIAHUPOBAHUE W BBINIOJTHCHUC HWHAWBHAYAJIbHBIX H TPYHIIOBBIX ITPOCKTOB BOCITMTATEIBHOM
HaITpaBJICHHOCTH.

Ipunoxenue 2

Hopmbl oneHnBaHusi y4eOHOro npeamera «XuMus»

OueHka yCTHBIX OTBETOB.
OtrMeTka «5» - cTaBUTCS B TOM CIy4yae, €CIU ydYalluiics IOKa3blBaeT BEPHOE IOHHUMaHUE
XUMUYECKON CYIIIHOCTU PacCMaTPUBAEMBIX SIBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIA,
AT TOYHOE OIPENEICHUE U HCTOJKOBAaHUE OCHOBHBIX IOHATHUMH, 3aKOHOB, TEOPUH, a TaKXKe
NpaBWIbHOE ONpEACNCHHEe XMMHUYECKHX BEJIMYMH, HMX €IWHHUIl U CIOCOOOB HW3MEPEHHs;
MPABUJILHO BBIMIOJIHSAET YEPTEKHU, CXEMBbI U TpaduUKU; CTPOUT OTBET MO COOCTBEHHOMY IIJIaHY,
COTIPOBOKAAET paccKa3 HOBBIMU MPUMEPAMHU, YMEET MPUMEHHUTh 3HAHUS B HOBOM CUTYyallUU MPU
BBIMOJTHEHUH MPAKTUYECKUX 3aJaHUN; MOXET YCTAaHOBHUTH CBSI3b MEXAY H3Y4aeMbIM U paHee
M3YYEHHBIM MaTepHaJIOM MO KypCcy XMMUH, a TaK e C MaTepHaJiOM, YCBOCHHBIM 10 U3YyYEHUIO
JIPYTUX TIPEIMETOB.
OtrMeTKa «4» - CTaBUTCS, €CIU OTBET YUEHHKA Y/IOBJIETBOPSET OCHOBHBIM TPEOOBAaHHIM K
OTBETY Ha «5», HO JaH 0€3 HCIOJb30BaHMS COOCTBEHHOTO IIJIaHa, HOBBIX IPHUMEPOB, 0€3
NpUMEHEHHUsS 3HaHWH B HOBOW CHUTyaluH, O€3 HCIOJb30BaHMSA CBS3€H C paHee H3YYCHHBIM
MaTepUaIoM, YCBOCHHBIM IIPU U3YYEHHM APYTUX MPEIAMETOB; €CIIM y4allHMics AOMYCTUI OAHY
omnOKy Wi He Oosiee ABYX HEIOYETOB M MOXKET HX HCIPABUTh CAMOCTOSITEIbHO WU C
HEOO0JIBIION MOMOILBIO YUUTETIS.
OTmeTrka «3» - CTaBUTCS, €CIM YyYalIUCS MPAaBWIHBHO TMOHUMAET XUMHUYECKYIO CYIIHOCTH
paccMaTpuBaeMbIX SIBICHUI U 3aKOHOMEPHOCTEW, HO B OTBETE€ UMEIOTCS OTAENbHbIE MPOOEIbI B
YCBOGHHHM BOMNPOCOM Kypca XHMHH, HE TMPENATCTBYIOIINE JalbHEHIIEMY YCBOEHHUIO
IpOrpaMMHOTO Marepuana; yMeeT MPUMEHSTh MOJYyYEHHbIE 3HAHUS TMPU PEHICHUH IPOCTHIX
3a[a4 C UCIOJIb30BAHUEM TOTOBBIX (POPMYII, HO 3aTPYAHSETCS MPU PEIICHUH 33/1a4, TPeOyIOIUX
npeoOpa3oBaHus HEKOTOPHIX (QOPMYI;IOMyCTUNl HEe Ooliee OAHOW TpyOOW OMIMOKKM M JBYX
HE/I0ueToB, He Oojee OHON rpyOoil M OHON He rpyOoil ommOku, He Ooiee OBYX-TpeX He
rpyOBIX OmMOOK, OHOW HE TPyOOH OmUOKH M TPEX HEMOYETOB, JOMYCTHJ YETHIPE WIIA TATH
HEI04YETOB.
OtrMeTka «2» - CTaBUTCS, €CIM y4allWiics HE OBJAJE] OCHOBHBIMU 3HAHUSIMU U YMEHHUH B
COOTBETCTBUHU C TPEOOBAHUAMHU MPOTPAMMbI M JOMYCTHJI OoJible OMHMOOK M HEJI0YETOB, YeM
HEOOXOIUMO IS OLIEHKHU «3» .



OuneHka nucbMeHHbIX padoT.
OtMmeTKa «5» cTaBUTCS 32 pabOTY, BHIIOJHEHHYIO MIOJHOCTBIO 0€3 OIMIMOO0K U HEI0UETOB.
OtMmeTKa «4» cTaBUTCS 32 paboTy, BHIIOJHEHHYIO MOJHOCTHIO, HO MIPHU HAIMYHMHM B HEll He Ooee
OJIHOM rpyOO¥ OMIMOKY M OJJHOTO HEJ0YETa ; He O0Jee TpeX HEeA0UYETOB.
OtMeTKa «3» CTaBUTCA, €CJIM YUYEHUK BBIIOJIHUI NMPaBUIBHO He MeHee 2/3 Bcell paboThl min
JOTIYCTUJT HE OoJiee OTHOU rpy0oil OTMOKH U IBYX HEJ0UYETOB, HE OoJiee OJTHON IPpyOOid U OHOM
HerpyOoil ommOKu, He Oojee TpexX HErpyobIX OMUOOK, OJHOW HErpyOooW OmMOKH W Tpex
HEJ0YETOB, IPU HATMYUU YEThIPEX-MATH HEJT0UYETOB.
OTMeTKa «2» CTaBUTCS, €CITU YUCIIO OMIKUOOK U HEIOUETOB MPEBBICUIO HOPMY OLEHKU «3» WU
BBITIOJIHEHO TIPaBUJILHO MeHee 2/3 Bcel paboThI.
OneHka KOMOMHUPOBAHHBIX KOHTPOJILHBIX padoT.
[Ikana nepeBosa B MATHOAIUIBHYIO CUCTEMY OLIEHKU
Otmetka «5» craBurcs 3a BeinoiaHeHne 90-100% paboTsl.
Otmetka «4» craButcs 3a BoinonHeHue 70-89 % paboThl;
OtmeTKa «3» cTaBUTCS 3a BbinoiaHeHue 50-69%
Ot1MeTKa «2» cTaBUTCH 3a BhITOIHEHUE MeHee 50%,
Kpurepun onieHuBaHNS TeCTOBBIX KOHTPOJIbHBIX PadoT.
[Ikana nepeBoja B NATUOAIIIBHYIO CUCTEMY OLIEHKH
Otmetka «5» craBurcs 3a BoinoiHeHne 90-100% paboTsl.
Otmetka «4» craButcs 3a BoinonHeHue 70-89 % paboThl;
OtMmetka «3» craBUTCS 32 BblnoiHeHUE 50-69%
O1MmeTKa «2» cTaBUTCA 3a BhITonHeHue meuee 50%,
Kputepun oneHuBaHus IKCNIEPUMEHTAIbHBIX YMEHH
(n1abopaTopHble U MPAKTUYECKHE 3aJaHUST).
OtrmeTka «5» cTaBuUTCS ecinu paboTa BBINOJIHEHA TOJHOCTHIO W TMPABUIIBHO, CHEJIaHb
MpaBUJIbHbIE HAOIIOACHUS U BBIBOIBI;
HKCIEPUMEHT OCYIIECTBIICH IO TUIAHY C Y4€TOM TEXHUKHM OE30MacHOCTH W MpaBMi paboThHI ¢
BEIIIECTBAMH U 00OPYIOBaHUEM;
IPOSIBJIICHBI OPTraHU3ALMOHHO - TPYAOBBIE YMEHHUS, IOIEPKUBAIOTCS YUCTOTA pabovero MecTa u
HOPSAZIOK (Ha CTOJIE, SKOHOMHO UCIOJIB3YKOTCSI PEaKTHBBI)
OtrmeTrka «4» craBUTCs eciau paboTa BBINOJIHEHA MPABUIBHO, CIENaHbl IpPaBHIbHBIC
HaAOJIO/IEHUSI U BBIBOJBI, HO MPH ATOM SKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO WJIHM JOMYHICHBI
HECYIIECTBEHHBIC OIIMOKU B pabOTe C BENIECTBAMH M 000OPYIOBaHHEM.
OtMeTka «3» cTaBUTCS eclid paboTa BHINOJHEHA MPAaBHJIBHO HE MEHEE YeM HaIOJIOBUHY WU
JOTIyII[eHa CYIIIECTBEHHAs OmMOKa B XOJ€ JKCIEepUMEHTa B OOBICHCHHH, B O(DOPMICHUH
paboTel, B COONIOACHWM TMPaBWJI TEXHUKH OE30IMacHOCTH Ha paboTe ¢ BelmEeCTBAMHU H
000pyI0BaHUEM, KOTOPAst HCIPABIISIETCS IO TPEOOBAHHIO YUUTEIS
OTrMeTKa «2» CTaBUTCS €CIM JOMNYIIEHBI Oojiee JIBYX CYIIECTBEHHBIX OHIMOOK B XOje:
HKCIIEPUMEHTa, B OOBSICHEHUH, B O0(OpMIIEHUN PabOThI, B COOIIOACHUHU MPaBHJ TEXHUKH 0e€3-
OMACHOCTH MpH paboTe ¢ BelecTBaMU M 00OPYIOBAaHHMEM, KOTOpBIE YYallMHCS HE MOMKET
UCIPABUTH JJaXKe M0 TPEOOBAHUIO YUUTES.
OueHka NpoeKTHBHIX padoT.
OTmeTKa «5» CTaBUTCA €CIM IeJIb 4YeTKO chopMyiaupoBaHa M YOEAUTEIHHO OOOCHOBAHA.
IIpencraBieH pa3BEepHYTHIM IUIAH JOCTMIKEHUS LEJIM IIPOeKTa. TeMa IpoeKTa pacKphITa
MOJTHOCTBIO M MCUEPIIBIBAOILIE.
Pabora comepkXuT AOCTaTOYHO MOJHYIO WH(GOPMAIIHMIO U3 pa3IMYHBIX UCTOYHHUKOB. IIpencrasnen
aHallM3 CUTYyallui, CKJIAJbIBAaBIIMXCS B XO0jA€ paboThl, CAeTaHbl HEOOXOAWMBIE BBIBOJBI,
HaMEYeHbl MEePCIeKTUBBl paboThl. PaboTa oTinMYaeTcs TBOPUYECKUM MOAXOJ0M, COOCTBEHHBIM



OpUTHHAJILHBIM OTHOILLIEHUEM aBTOpa K ujee npoekra. PaboTa oTinnyaeTcst 4eTKUM U IPaMOTHBIM
opopmieHHEM B TOYHOM COOTBETCTBHMM C YCTAaHOBJICHHBIMHM IpaBUJIaMU. BricTymieHue
COOTBETCTBYIOT TpeOOBaHMIM MPOBEICHUS MPE3CHTAIMH, OHO HE BBIILIO 32 PAMKH pErJIaMeHTa,
aBTOp BIAJEET KYyJIbTYPOH OOINEHHsS C ayJuTOpHuel, Mpe3eHTalus XOpOIIO IOArOTOBIICHA,
aBTOpy YJQJIOCh 3aMHTEPECOBAaTh  ayAUTOpUi0. [IpOAYKT MOJHOCTBIO  COOTBETCTBYET
TpeOOBaHUSIM KauecTBa (3CTETHYEH, YAOOEH B MCIIOIb30BAHUM, COOTBETCTBYET 3asBICHHBIM
HEJSIM).
OT1MmeTKka «4» CTaBUTCA €Ciu 11e1b chOpMYIUpoBaHa, HO He o6ocHoBaHa. [IpeacTaBieH KpaTKuid
IUTaH JOCTHXKEHUSI LENU MpOoeKTa. Tema MpOoeKTa pacKpbiTa HE MOJHOCThIO. PaboTa comepkut
HE3HAYUTENbHBIM 00beM moaxonsmell uHbOopMaluu U3 OrPAaHUYEHHOTO 4YHCIa OJHOTHUITHBIX
UCTOYHUKOB. [IpeacTaBneH pa3BepHYyTHI 0030p pabOTHI MO TOCTHKEHUIO IIeNiei, 3asBICHHBIX B
npoekTte. PabGora camocTosTeNbHAs, JAEMOHCTPUPYIOIIAs CEPhEe3HYI0 3aHHTEPECOBAHHOCTD
aBTOpa, IPEIIPHUHSATA IOINBITKA MPEICTAaBUTh JUYHBIM B3IV HA TEMY IPOEKTA, NMPUMEHEHBI
BJIEMEHTHl TBOpUYECTBa. lIpeANpHHATHI TONBITKM OQOPMHUTH pabOTy B COOTBETCTBUU C
YCTaHOBJICHHBIMM ITpaBUJIaMH, MpUAATh €W COOTBETCTBYIOIIYIO CTPYKTYpy. BbicTymuieHue
COOTBETCTBYIOT TPeOOBaHUSAM MPOBEICHUS MPE3EHTALMH, OHO HE BBHIILIO 32 PaMKH PErjaMeHTa,
HO aBTOpP HE BJIAJICET KYJIbTypod OOIIECHHsS C ayauTopHer (YMEHHE OTBEYaTh Ha BOIPOCHI,
JTOKa3bIBaTh TOUKY 3peHus). [I[poIyKT He MOIHOCTHIO COOTBETCTBYET TPEOOBaHUIM KauecTBa
OtrMmeTka «3» CTaBUTCA €ClM Lenb chopMylupoBaHa HeEYeTKo OO0 He chopmyrupoBaHa.
IIpencraBieHHBI IIaH HE BEACT K JOCTHXKEHHUIO LIEIU IPOEKTa. Tema IpoeKkTa pacKphiTa
¢parmenTapro. bonbmas yacTe mpeacTaBIeHHON MHPOPMALMU HE OTHOCUTCS K TeMe PabOThI.
AHanu3 3aMEHEH KpaTKUM OIMCaHMeM XOJa M TMopsAgka paboTel. ABTOp MPOSBUI
HE3HAUYUTEJIbHBI MHTEpEC K TeME IPOEKTa, HO HE MPOJEMOHCTPUPOBAT CaAMOCTOSTEIBHOCTH B
paboTe, He UCHOJb30Bajl BO3MOXHOCTH TBOPYECKOTO MMOAX0Ja. B mucbMeHHO#N YacTu paboTh
OTCYTCTBYIOT YCTaHOBJICHHBIE MPaBUIIAMH MOPSIOK U YeTKas CTPYKTypa, AOMYIIEHBI OINOKU B
opopmiieHnd. BpICTymieHHEe HE COOTBETCTBYET TpeOOBaHMUSIM TPOBEACHUS MPE3CHTALUHU.
[IpoexTHBIE TPOAYKT HE COOTBETCTBYET TpPEOOBAaHUAM KadecTBa (ICTETHKA, YHOOCTBO
MCII0JIb30BaHUs1, COOTBETCTBHE 3asIBJICHHBIM LIEJIIM)
Onenka ymeHHii peliaTh pacuyeTHbIe 3aJa4H.

OtMeTKa «5» CTaBUTCS €CIM B JIOTHUECKOM DPACCYXKICHHUU U PEIICHUH HET OUIMOOK, 3a1ava
peleHa panroHaIbHBIM CIIOCOO0M;
OtMeTka «4» CTaBUTCS €CIM B JIOTHYECKOM PACCYKIEHUH U PEUICHUH HET CYIIECTBEHHBIX
ommOOK, HO 3aJaya pelieHa HepaldoHAJIBHBIM CIIOCOOOM, WJIM JOMNYIICHO He Ooyiee ABYX
HECYIIIECTBEHHBIX OIIMOOK.
OtMeTka «3» CTaBUTCA €CIU B JIOTUYECKOM PACCYKIECHUU HET CYIIECTBEHHBIX OIIMOOK, HO
JIOMyIIeHA CYIIeCTBEHHAs OMMOKa B MATEMaTUYECKHX pacyeTax.
OTMeTKa «2» CTaBUTCA, €CJIM UMEIOTCS CYIIECTBEHHBIC OIIMOKHN B JJOTMUYECKOM PAcCYXICHUU U
B PELUEHUHU.

OneHnka yMeHHn# peliaTh IKCIIePUMEHTAJIBHBIE 3a1a4H.
[Ipu omeHke 3TOro yMEHHUs CIEAyeT YUUTHIBATh HAONIOACHUS YUUTENs] U HpeIbsBIsSEMbIe
YYAIIAMCS pe3yJIbTaThl BBIIIOJHEHHUS OIBITOB.
OTmeTrka «S» CTaBUTCSA €CIOW IUIAH PEUIEHUs 3aJaud COCTaBJIECH IPAaBWIIBHO, OCYIIECTBIIEH
nof0op XMUMHYECKHX PEaKTUBOB M OOOpYHOBaHHUSA, JaHO IOJHOE OOBSCHEHHE M CHeTaHbl
BBIBO/JIBI.
OtMeTKa «4» CTaBUTCA €CIIM IUIaH PEIICHHs] COCTaBJICH MNPaBUJIBHO, OCYIIECTBIECH MOJ00p
XUMHUYECKHX PEaKTHBOB U 00OPYIOBaHHMs. JOMYIIEHO HEe OoJiee ABYX HECYIIECTBEHHBIX OIMINOOK
(B 00BSICHEHHH M BBIBOJIAX).



OtrMeTKa «3» CTaBUTCA €CIIM TUIAH PEIICHHs] COCTaBJICH MPaBUJIBHO, OCYIIECTBICH MOI00p
XUMHYECKHX PEaKTUBOB U OOOPYIOBAaHHMS. JTOMYIICHA CYIIECTBEHHAs] OMIMOKA B OOBSICHEHUU U
BBIBOJIAX.

OTMeTKa «2» CTaBUTCS €CIU JOMYIIEHBI [Be U Oojee ommOKY (B IJIaHEe pelieHus, B moadope
XUMHUYECKHX, PEaKTUBOB U 000PYIOBaHUS, B OOBSICHEHUH U BBIBOJIAX ).

IIpuaoxenne 3

KoHTposibHO-u3MepHuTeIbHbIE MATEPUAJIBI

8 kiacc
KontpoabsHas padora Nel no Teme «BemecTBa 1 XuMHYeCKHE PeaKIIHN»

3anmanue 1. Onpenenuts BaICHTHOCTH 3JIEMEHTOB 10 (popMyJie BemecTBa:
a) Na20 ; 0) BaCl2 ; B) NO ; r) CH4
3ananue 2. CocTaBUTh (POPMYJIBI CIOKHBIX BEIIECTB, COCTOSIIMX U3 CIEAYIOIIMX XUMHUYECKHUX
3JIEMEHTOB:
a) kanbius U xjopa (I) ; B) Bogopoa v Kucioposa ;
0) dhocdopa (IIT) u Bomopoxa ; T) cepedpa U KHCIOPOIa.
3ananue 3. HaliguTe MOJIEKYISIPHYIO MacCy BEIIECTB:
Na20, CuS0O4, HNO3, Fe(OH)3, K2CO3.
3aganue 4. Beraucinure MaccoBble 10U 2i1eMeHTOB B BelecTse CuO.
3aganue 5. PaccraBuTh KOX(QQHUIMEHTH B ypaBHEHUSX. [loguepKHYTH (OPMYINBI CIIOKHBIX
BeniecTB. OnpeneanuTb TUITBI XUMUYECKUX PeaKIii:
a) Al + S = AI2S3
6) Zn + HC1 =ZnCI2 + H2
B) Au203 = Au + 02
r) P205 + H20 = H3PO4
Bapuanr 2.
3anmanue 1. Onpenenuts BaICHTHOCTH 3JIEMEHTOB 0 (popMyJie BemecTBa:
a) CO2 ; 6) Cu20 ; B) K3N ; 1) AIBr3
3ananue 2. CoctaBUTh (POPMYJIBI CIOKHBIX BEUIECTB, COCTOSIIIUX U3 CIEAYIOUIMX XUMHUYECKUX
3JIEMEHTOB:
a) kuciopona v Hatpu4 ; B) meau (II) u kuciaopona ;
0) Maruus u Bojopoa ; 1) azota (I) u kucmopona.
3ananue 3. HaliguTe MOJIEKYISIPHYIO MacCy BEIIECTB:



Na2S04, H2SO3, Zn(OH)2, CO2 , KNO3.

3ananuie 4. Berancnure MaccoBbie 10U 3JIEMEHTOB B BemiecTBe Ag20.

3ananue 5. PaccraButh ko3¢ duimeHTsl B ypaBHEHUSX. [loguepkHYTH (OPMYIBI CIOXKHBIX
BemecTB. ONpeneuTh TUITBI XUMUYECKUX PEeaKLuii:

a) CuCl2 + Zn = ZnCI12 + Cu

6) H2 + Br2 = HBr

B) Na20 + H20 = NaOH

r)CH4 =C+H2

Konrpoabnas padora Ne2 no reme «Kucsopoa. Bonopoa. Bona»

Bapuant I

1. Tect (BbIOCpUTE OAMH MPABWIHHBINM BapUAHT OTBETA)

1. DnemeHT, HanbosIEe pacIpOCTPaHEHHBIN Ha 3eMIIe, - 3TO

1) kucnopon 2) azot 3) Bogopo 4) KpeMHUI

2. B npOMBIIIIEHHOCTH KUCIOPOJ] OJIYyYal0T U3

1) xsopara kanus 2) BoJsl 3) Bo3yxa 4) nepMaHraHaTa Kajaus

3. KaranizaTopoM pasznoxkeHus MepoKcuia BOAOPOIa SABISIETCS

1) okcun kanbuug 2) okeua cepbl(IV) 3) okcun marnus 4) okeua maprasa(IVv)

4. Kucnopon BbIACISIETCS B XOJI€

1) rauenus 2) npixanus 3) ropenus 4) GoTocuHTE3a

5. YkaxuTe ra3, KOTOPBI HE OTHOCUTHCS K 0J1aropoIHBIM

1) a3ot 2) renuii 3) apron 4)HeoH

6. CJ10HBIE BEIIECTBA, COCTOSIIUE U3 JIBYX 3JIEMEHTOB, OJIMH U3 KOTOPBIX KUCIOPOJI 3TO:

a) OKCHJIBI 0) COJIM B) KUCIIOTHI ') OCHOBAHUS

7. YKaXXUTE NPaBUIBHOE CYKJICHHUE

1) Bo1opo1 0ueHb Majio pacTBOPSIETCS B BOJIE

2) BOJOPOJ UMEET BBICOKYIO TEMIIEPATYPY CKUKECHUS

3) BOIOpOa MOXKET OBITH MOTYUYEH TP B3aUMOJICHCTBUM cepedpa ¢ BOJOM

4) BOAOPOJ HE pearupyeT ¢ KUCIOPOJAOM

8. B3Becu, B KOTOPBIX MEJIKHE YaCTHUIbl TBEPIOIO BEIIECTBA PABHOMEPHO PACIPEAEIEHBI MEXKIY
MOJIEKYJIaMU BO/IbI, Ha3bIBAIOTCSA:

1) cycnieH3usimu 2)3MyiabCUsIMH 3) IbIMaMU 4)a3po30JMu

9.Bona pearupyer ¢ akTUBHBIMU METaJJIaMH, TAKUMH KaK HATPHHA U KaJIbLUH, ¢ 00pa3oBaHHEM
1) ruIpoKCUI0B 2)OKCUIO0B U BOAOPOAa 3)KUCIOT 4)rHIpOKCHIOB U BOJOPOIa

10. Boga pearupyet mo4Tu co BCeMH OKCHAAMH HEMETAIIOB ¢ 00pa30BaHUEM

1) runpokcua0B U BOAOPOa 2)OKCHIOB U BOAOPOAA 3)KUCTOT 4)ruIpOKCHIIOB

2. 3amaHnsa co cBOOOIHBIM OTBETOM

1. 3akoHuUWTEe YypaBHEHHUS pEaKIWA TOPEHHs, paccTaBbTe KOIPDUIIMCHTHI, HA30BHUTE
MOJIYYMBIINECS BEIECTBA.

aP+02—-06)C+02—

B) Zn + O2 — ) C2H6 + 02 —

2. JlonuumnTe ypaBHEHUS PEAKLUI, XapaKTEPU3YIOLIUX XMMUTYECKHE CBOMCTBA BOJOPOAA:

a) H2 + CI2 —

6) H2 + FeO —

VKaxuTe, OKUCIIAETCS WM BOCCTAaHABIIMBAETCSI BOJOPOJI B TUX PEAKIUAX.

3.Paccunraiite, KaKylo Maccy caxapa U BOJbI HY)KHO B3SITh JUJIsl TpUTroTOBIeHUS 250r pacTBOpa ¢
MaccoBoil goJieit caxapa 15%.



4.CocTtaBbTe€ YpaBHEHHUsI pPEaKIMi B3aWMOJCUCTBUA C BOAOW CIEAYIONIMX BEIIECTB: Kajus,
KaJbIUsl, OKCHUJIA JINTUS. YKQKUTE HA3BAHMSI BEIIECTB, 00Pa3yIONMIUXCS B PE3YNIbTATE PEaAKIIHH.
Bapmuanr 2

1. Tect (BbIOCpHUTE OJUH MPABUIBHBINA BApUAHT OTBETA)

1. YkaxkuTe 00bEeMHYIO JOJIO KHCIOPOIa B BO3IYXE

1) 0,009 2) 0,209 3) 0,409 4) 0,781

2. B maGoparopuu KUCIOPOA MOXKHO TIOJYUIUTh MPU Pa3I0KECHUH

1) xmopara kamus 2) TmiepMaHraHata Kamusi 3) Tmepokcuma Boaoponma 4) moboro us
MEPEYUCIICHHBIX BEIIECTB

3. MosnekyJIsipHbI KUCIOPO]l HE pearupyeT ¢

1) anmroMuauEM 2) 3070TOM 3) MebI0 4) IIMHKOM

4. I'a3, KOTOPBIN NOAAEPKUBAET TOPEHUE, - 3TO

1) kucnopon 2) Bojiopon 3) a3oT 4) yriaeKucIbii ra3

5. B coctaB Bo31yXa HE BXOJUT:

a) BOJIOPOJI 0) KUCIIOPO/I B) YIIIEKHUCIIBIN Ta3 T) aproH

6. CambIit I€rkuii ras:

a) CEpHUCTHIN 0) KUCIIOPOI B) YIIEKHUCIIBIH T) BOAOPO.

7. BelecTBa, yCKOPSIIONIME XUMUYECKHAE PEAKIIUH ITO:

a) pacTBOPHI 0) CMECH B) BO3JIyX I') KaTaJIH3aTOPbI

8. B3BecH, B KOTOPBIX MEJKHE KalelbKU KUJIKOIO BEIIECTBA PABHOMEPHO paclpeieIeHbl MEXTY
MOJIEKYJIaMH BO/JIbI, HA3bIBAIOTCS

1) cycnieH3usimu 2) sMynbCUsIMH 3) IbIMaMU 4) a3po301sIMU

9. Ilpu HarpeBaHUU BOJAa pearupyer ¢ MEHEE aKTUBHBIMU METaJUlaMH, TAKUMH Kak JKeJe30 U
IIUHK, C 00pa30oBaHUEM

1) runpokcuaoB 2) OKCUAOB U BOJOPOJIa 3) KUCIOT 4) THAPOKCUIOB U BOJOPO/Ia

10. Boma pearupyeT ¢ OKCHAaMU AKTUBHBIX METAJJIOB, TAKMX KaK HATPUM W KaJbIUH, C
o0Opa3oBaHuEM

1) ruapOKCUAOB U BOJIOPOAA 2) OKCUIOB U BOOPOJIa 3) KUCIOT 4) THAPOKCHIOB

2. 3amanus co CBOOOTHBIM OTBETOM.

1. 3akoHuUMTE YypaBHEHHUS peaKkUUid TOPEHHs, paccTaBbTe KOIPPUIIMEHTHI, HA30BUTE
MOJIYYMBIINECS BEIECTBA.

a)Fe+02 —->06)Ca+02 —

B)Li+ 02 —->r)C2H2 + 02 —

2. JlonuimuTe ypaBHEHHS pEeaKINi, XapaKTePU3yIOIIMX XMMUYECKHE CBOMCTBA BOJIOPOIA:
a)H2+S —

6)WO3 +H2 —

VKaxuTe, OKUCIISIETCS] WJIM BOCCTAaHABIIMBAETCSI BOJIOPO/I B 3TUX PEAKITUSX.

3. PaccunraiiTe, KaKyro Maccy caxapa M BOJbl HY>KHO B34Tb Juisl ipurotosieHus S00r pactopa ¢
MaccoBoO# aonel caxapa 5%.

4.CocTaBbT€ ypaBHEHHUs pPEaKIMA B3aMMOJEHCTBUS C BOJIOM CIIEIYIONIUMX BEIISCTB: Oapwsl,
JUTHS, OKCUAA HATpus. YKaKUTE Ha3BaHUS CIOKHBIX BELIECTB, 00pa3yIOIIMXCS B pe3ysbTare
peaxkuuu.

KontposbHas padora Ne3 no teme ''OcCHOBHBIE KJIACChl HEOPTAHMYECKUX COeTMHEHUIt"

Bapuanr 1
1. K kucinoraMm OTHOCHUTCH KaXXII0€ U3 2-X BEIIECTB:
a) H2S, Na2CO3



6) K2S04, Na2CO3
B) H3PO4, HNO3
r) KOH, H2SO4
2. Twunpoxkcuny menu (II) coorBercTBYyeT popmyna:
a) Cu20
6) Cu(OH)2
B) CuOH
r) CuO
3. ®opmyna cynabduTa HaTPUS:

a) Na2S04
6) Na2S
B) Na2S0O3
r) Na2SiO3
4. Cpenu nepevrclICHHbIX BEIIECTB KUCIOM COJIBIO SIBIISIETCS
a) TUAPU] MarHus
0) ruapokapOOHAT HATPUS
B) TUJPOKCH]T KaJIbLIHs
') THAPOKCOXJIOPU METU
5. Kakoii u3 anemMeHToB 00pa3yeT KUCIOTHBINA OKCU?
a) CTpOHIUHI
0) cepa
B) KalbIUH
T') Maraui
6. K 0oCHOBHBIM OKCH/IaM OTHOCUTCS
a) ZnO
6) Si02
B) BaO
r) Al2 O3
7. Okeup yrnepona (IV) pearupyer ¢ kaxabIM U3 ABYX BEIIECTB:
a) BOJIOM M OKCHJIOM KaJIbITUs
0) kucmopoaoM u okcuoM cepsl (IV)
B) CyJib(haTOM Kajusi ¥ TUAPOKCUIOM HATPHUsI
) pocdopHOI KUCTOTOMU U BOJOPOAOM
8. YcranoBuTe COOTBETCTBUE MEXAY (DOPMYJION MCXOIHBIX BEIIECTB U MPOAYKTaAMH PEaKIui
®opmyibl BemecTB  [IpoayKThl B3aUMOIEHCTBUSA
a) Mg + HCl — 1) MgCI2
6) Mg(OH)2 + CO2 — 2) MgCl12 + H2
B) Mg(OH)2 + HCI — 3) MgCI2 + H20

4) MgCO3 + H2

5) MgCO3 + H20
9. OcymiecTBUTE LENOYKY CIEAYIONIUX MPEBPALLICHUI:
a) Fe—Fe203—FeCl3—Fe(OH)3 — Fe203
06) S — SO2 — SO3 — H2S04 — BaS0O4
10. Kakast macca cynbdara kanus oOpazyercs Ipu B3auMoJeHcTBUU 49 T CepHON KUCIOTHI C
TUAPOKCUIOM Kaus?

Bapuanr 2
1. K ocHOBaHHUAM OTHOCHUTCS KQXKIO€ U3 2-X BEIIECTB:



a) H20, Na20
6) KOH, NaOH
B) H3PO4, HNO3

r) KOH, NaCl
2. Oxcuny meau (II) cooTBeTcTBYET hopmyrna:
a) Cu20
6) Cu(OH)2
B) CuOH
r) CuO

3. ®opmyna cyibhara HaTPUS:
a) Na2S0O4
0) Na2S
B) Na2S0O3
r) Na2SiO3
4. Cpenu nepeyrciIeHHbIX BEIIECTB KUCIOM COJIbIO ABISETCA
a) TUZIPOKCHUJ Oapus
0) ruapoKcoKapOOHAT Kaus
B) THIPOKApOOHAT METH
) TUAPUJ KaJIbLIUS;
5. Kakoii u3 anemMeHTOB MOXeT 00pa3oBaTh aM()OTepHBII OKCU?
a) HaTpuit
0) cepa
B) pocop
T') aIIOMHHHI
6. K 0oCHOBHBIM OKCH/IaM OTHOCHUTCS
a) MgO
6) SO2
B) B203
r) Al2 O3
7. Okcun HATpUsL PearupyeTr ¢ KaKIbIM U3 JBYX BEIIECTB:
a) BOJIOM M OKCHJIOM KaJIbITUS
0) KUCJIOPOJIOM U BOAOPOJIOM
B) CyJib(haTOM Kajusi U TUAPOKCUIOM HATPHUsI
r) GpocdopHoit KucIoTON U OKCcUI0M cepsbl (IV)
8. YcraHoBuTe COOTBETCTBUE MEXAY (hOPMYJION UCXOTHBIX BEIIECTB U MPOAYKTAMH PEaKIui
®opmyisl BemecTs  [IpoayKTsl B3auMoAeUCTBUS
a) Fe + HCl — 1) FeCI2
0) Fe(OH)2 + CO2 — 2) FeCl2 + H2
B) Fe(OH)2 + HC1 — 3) FeCl2 + H20

4) FeCO3 + H2
5) FeCO3 + H20

9. OcymiecTBUTE HENOYKY CIEAYIOIIUX MPEBPALLICHUI:
a) Mg - MgO—MgCIl2—Mg(OH)2 — MgS04
6) C — CO2 — Na2CO3 — Na2S0O4 — BaSO4
10. Kakas macca cynbdara Oapus oOpazyercsa npu Bzaumoneiicteuu 30,6 T okcuna Oapus c
JIOCTaTOYHBIM KOJTUYECTBOM CEPHOU KUCIIOTHI?

Konrpoabnas padora Ned no reme «CTpoenune aroma. XUuMHYECKasi CBSA3b»



Bapuant I
Yacts 1. Beibepute nmpaBuiIbHBIN BapUAHT OTBETA.
1. B kakoM psily XMMHYECKHE 3JIEMEHTBl PAcHOJIOKEHBI B MOPSJIKE BO3PACTAaHUS UX ATOMHBIX
paaunycos?
I)N,B,C 3) Na, Mg, K
2)N,P,As 4)B,Si,N.
2. B xakoM psly XMMHYECKHE DJIEMEHTHI PACIOJIO0KEHBI B MOPSAKE YBEIUYECHHS 3apsfoB sAep
aToOMOB?
I)B,N,C 3)Br, Cl, F
2) 0, Se, S 4) Be, Mg, Ca
3. HauOoibpImiel BOCCTAaHOBUTEILHON aKTUBHOCTELIO 00JI1a1aeT
HDSi 2)P 3)S 4)Cl
4. B xakoM psny XHMHYECKHE OJIIEMEHTBI PACIONOXKEHBI B TOPSJKE OCIAONICHUS UX
HEMETaJUIMYECKUX CBOUCTB?
1) Be—=B—C 3) S—»CI—Ar
2) Ga—Al—B 4) Cl1->Br—lI
5. B psany xumunueckux 3nemMeHToB B—C—N
1) ycunuBaroTCs METANTMYECKHUE CBOMCTBA
2) ociabeBalOT BOCCTAaHOBHUTEIILHEIC CBOMCTBA
3) yMEHBIIAETCSI AJEKTPOOTPULIATEIIBHOCTh ATOMOB
4) yMeHbIIaeTCs BbICHIAsl CTENIEHb OKUCIICHUS B OKCHIaX
6. Husmas cTeneHp OKUCICHHS B Py XUMHUECKHUX dJIEMEHTOB (PTOP—KUCIOPOA— YTIIEPOT
1) yBenuuuBaercsi  3) yMEHbIIAETCS
2) He U3MEHSICTCS 4) U3MEHSETCS NEPUOANIYECKU
7. Beicmmii okcuz coctaBa 90 00pa3yroT BCE IIIEMEHTHI
1) IVA rpynmst 3) IV nepuona
2) IIA rpynmnbl 4) Il nepuona
8. B psany rugpokcugos B(OH)3 — Al(OH)3 —TI(OH)3 cBoiicTBa ruipOKCUA0B U3MEHSAIOTCS OT
1) OCHOBHBIX K KUCIIOTHBIM 3) KHCJIOTHEIX K OCHOBHBIM
2) aMm(OTEepHBIX K KUCIOTHBIM 4) aMm(pOTEpHBIX K OCHOBHBIM
Yacts 2. Beibepute BepHbIe YTBEPIKICHHS.
9. B psany xumMu4eckux 35eMeHToB Si—P—S:
1) yMeHbIIIaeTCsl YUCIIO MPOTOHOB B SIAPE
2) YMEHBIIAETCS JIEKTPOOTPULIATETLHOCTD
3) yBEIMYMBAETCS YUCIIO JJIEKTPOHOB BO BHEIIHEM AJIEKTPOHHOM CJI0€
4) yBenMUUBaETCs paguyc aTOMOB
5) yCUIMBAIOTCSI HEMETANIMYECKHE CBOMCTBA
10. B psiny xumuueckux saemeHToB B—Al—TIl:
1) mpouCXOaUT Mepexo OT HEMETANIMYECKUX CBOMCTB uepe3 aMpOTepHBIC K METANTHIECKUM
2) He U3MEHSETCS YUCIIO AIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CIIOE
3) yBEJIMUHUBAETCA JIEKTPOOTPULIATETBHOCTD
4) yMEHbIIIAETCS painyC aTOMOB
5) ocnabeBalOT HEMETAIINYECKHE CBOMCTBA
11. Dnementsl Al-Mg—Na xapakrepusyer ciaeayrolee:
1) yBenuuuBaeTcs 3aps/l Aep NPy YBEIUUCHUH pauyca aTOMOB
2) yBETUYMBAETCS YUCIIO HECIIAPEHHBIX 3JIEKTPOHOB B aTOME
3) KHCJIOTHBIE CBOMCTBA OKCUIOB YCUIIMBAIOTCS IPU YBEJIMYEHUM ATOMHON MAacCChl 3JIEMEHTOB
4) BOCCTAaHOBHUTEJIBHBIE CBOMCTBA YCUIIMBAIOTCA



5) ocnabeBarOT HEMETAIJINUECKUE CBOMCTBA
12. Jlns a1eMeHTOB, HaxoAsIuxcs B ri1aBHo noarpynmne 11 rpyn—msl nepruogudeckoil CHCTEMBI,
XapaKTepHBI:
1) BogopoHbIe coequHeHus, uMerolue oomryto Gopmyny DH4
2) OAMHAKOBOE YHCJIO BAJCHTHBIX JIEKTPOHOB
3) moxorkee CTPOCHUE JICKTPOHHBIX 000JI0YEK aTOMOB
4) BBICIIHE THAPOKCHUIBI, COOTBETCTBYIOIHE 00mmen hopmyne DO(OH)2
5) olMHAaKOBOE arperaTHOE COCTOSTHUE MPU OOBIYHBIX YCIOBUSIX
13. B psany xumudeckux siaemeHToB Mg— Al—Si:
1) yBenMumrBaeTcst 3JIEKTPOOTPUIIATETLHOCTD
2) yMEHBIIAIOTCS METAIIINYECKHE CBOMCTBA
3) YMEHBIIAOTCS 3apsi/ibl sIIEp AaTOMOB
4) yMEHBILIAETCS YNUCIIO0 AIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CJI0€
5) CBOMCTBa OKCHI0B U3MEHSIOTCSA OT OCHOBHBIX Yepe3 aM(o-TepHbIe K KUCIOTHBIM
Yacts 3
14. Crpynmupyiite wactuisl: 3H, S5Mn, 2H, 55Fe, 4He, 1H
A) n30TOMNEI
b) nzobapsr
B) u30TOHEL.
Bapmuanr 11
Yacts 1. Beibepute npaBuiIbHBIN BapUAHT OTBETA.
1. B xakoM psay XHMHYECKHE AJIEMEHTBHI PAaCIIOJIOKEHBI B IOPSJKE YMEHBUICHMs paguyca
atoma?
I)B,N, P 2)0,S,Se 3)Br,CLF 4)CLS,P
2. B kakoMm psiy XMMHUYECKHE 3JIEMEHThI PACIIONOKEHBI B MOPSAIKE YMEHBIICHUS 3apsiioB sSAep
aToOMOB?
)N,C,B 2)0,Se,S 3)Br,LLF 4) Be, Mg, Ca
3. HauOoubImiel BOCCTAaHOBUTENBLHON aKTUBHOCTELIO 00J1a1aeT
D)Ca 2)K 3)Al 4)Si
4. CpoiictBa okcui0B B psagy BeO—CO2—N205 uzmenstorcs ot
1) aMmOTEpHBIX K KUCIIOTHBIM
2) OCHOBHBIX K KHCIIOTHBIM
3) am(OTEepHBIX K OCHOBHBIM
4) KHCIOTHBIX K OCHOBHBIM
5. B pany xumudeckux 351eMeHToB Si—P—S
1) yBeIMUMBAETCS YNCIIO BaJIEHTHBIX JEKTPOHOB B aTOMax
2) yMEHBILIAETCS YUCIIO BAJIEHTHBIX JEKTPOHOB B aTOMax
3) YMEHBIIAETCSI YUCIIO IPOTOHOB B SApax aTOMOB
4) yBeNMUUBAIOTCA Pailychbl aTOMOB
6. Huzmas crenenb OKUCICHUS B PALY XMMHUECKHUX 3JIEMEHTOB MBIIbIK—(ochop— a30T
1) yBenuuuBaercss  3) yMEHbIIAETCS
2) He u3MeHsieTcs:  4) U3MEHSETCS NEPUOANYECKU
7. Beicmuii okcun coctaa 9203 00pa3yroT BCe dJIEMEHTHI
1) VA rpynmst 3) IV nepuona
2) IIIA rpynmbl 4) Il nepuona
8. B psany rugpokcunos HClI0O4—HBrO4—HIO4
1) npoucxoaut ocnadiaeHre OCHOBHBIX U YCHJICHHE KUCIOTHBIX CBOMCTB
2) IPOUCXOIUT Mepexo OT aM(POTEPHBIX K KUCIOTHBIM THIPO-KCHIaM



3) yCUIIMBAaIOTCS KMUCJIOTHBIE CBOMCTBA
4) KUCJIOTHBIC CBOMCTBA OCJIA0EBAIOT

Yacts 2. Beibepute BepHbIe YTBEP)KICHHS.
9. B pany xumuueckux 3meMeHToB Na—Mg—Al:
1) yMeHbIIAIOTCS 3apsiibl S1€p aTOMOB
2) yBEIUYMBAETCS YUCIIO AIEKTPOHOB BO BHEIIHEM 3JIEKTPOHTHOM CJIOE
3) yMeHbIIaeTCA AIEKTPOOTPULIATETBHOCTD
4) yMeHbIIIAeTCs paInyC aTOMOB
5) yCUJIMBAIOTCSl METANTMYECKHE CBOMCTBA
10. B psny xumnueckux snemMeHToB Li —Be—N:
1) mpouCXOaUT Mepexoa OT METANIMYECKUX CBOMCTB uepe3 aM(pOTepHbIC K HEMETAITUIECKIM
2) yBEIMYUBAETCS YUCIIO 3JIEKTPOHOB BO BHEIIHEM JIEKTPOHTHOM CJIO€
3) yMeHbLIAeTCs BbICIIAs CTENEHb OKUCICHUS
4) yMEHbIIIAeTCs paInyC aTOMOB
5) ocnabeBarOT HEMETAIJINYECKUE CBOMCTBA
11. B psaay xumudeckux 31eMeHToB F—Br—I:
1) Bce a1eMEeHThI UMEIOT BBICUIYIO CTENEHb OKUCIIEHUS, PABHYIO HOMEPY I'PYIIIbI
2) yMEHBIIAETCsl TPOYHOCTh BOAOPOJIHBIX COCTUHEHUN
3) yBeIMYMBAETCS BBICIIAS CTENEHb OKUCICHUS
4) yMEHbIIAeTCs CUJjla TaIoT€HOBOJOPOAHBIX KUCIOT
5) ociabeBaroT HEMETAIINYECKAE CBOMCTBA
12. [Inst 371€eMEHTOB 2-ro nepuoaa XapakTEepHBI:
1) ymeHnblieHue paanyca aToma Npy YBEIUYEHUHU TOPSAIKOBOTO HOMEpA 3JIEMEHTOB
2) OAMHAKOBOE YHCJIO BAJIEHTHBIX JJIEKTPOHOB
3) OIMHAKOBOE YUCJIO 3JIEKTPOHHBIX YPOBHEW Y aTOMOB
4) yBenM4YeHUEe KUCIOTHOTO XapaKTepa BbICIINX TUAPOKCH/IOB,
00pa30BaHHBIX 3TUMU DJIEMEHTaMH, 110 TIEPUOTY ClIeBa HAPABO
5) 3aKOHOMEPHO U3MEHSIOIIEECs arperaTHOE COCTOSIHUE IIPU OOBIYHBIX YCIOBUSAX
13. B psiny xuMnueckux 31eMeHToB N—P—As:
1) ymeHbI1aeTCs paguyc aTOMOB
2) YMEHBIIAETCS JIEKTPOOTPULIATETLHOCTD
3) yCUIIMBAIOTCS HEMETAJUIMYECKHE CBOMCTBA
4) yBEeIMYMBAIOTCA 3aps/Ibl SAEP aTOMOB
5) yBEIMYMBAETCS YUCIIO 3AMOJHEHHBIX AJEKTPOHHBIX CIIOEB B aTOMax
Yacts 3
14. Crpynnupyiite wactuiisl: 3H, 40Ca, 1H, 170, 18F, 40Ar
A) uzoTonsl
b) u3o0aper
B) n30TOHEL

9 kaacc

KontpoabHnas padora Nel no teme «IloBTopeHue u yriayoeHune 3HaHUI OCHOBHBIX
pasaesoB Kypca 8 kiacca»

Bapuanm 2

Yacts A. TecToBbie 3aaHUs C BHIOOPOM OTBETA



1.(2 6amta) XuMHUUECKHUH 3JIEMEHT, UMCIOIIHA CXeMYy CTpOEHHUs aroMa +8 ); )¢ , B
[Iepronnueckoit cucTteMe 3aHUMAET MOJI0KEHUE:

A. 2-i1 nepuop, rmapHas noarpymnmna VII rpynimsl.
b. 2-ii nepuon, rinaBHasg noarpynna VI rpynms.
B. 3-ii nepuon, rnaBHas noarpynna VI rpynmsl.
I'. 2-11 nepuon, rnaBHas noarpynmna Il rpynmner.
2.(2 6amma) DnemeHT ¢ Haubosee IPKO BBIPAKEHHBIMU METAITMYECKUMH CBOMCTBaMU:

A. Kannii b. Jlutuit B. Harpuit I'. PyOunnmii
3.(2 6anma) Oxcup a5eMenTa J ¢ 3apsaaoMm siipa +11 cooTBeTcTBYeT 0011l (hopmyre:

A. 9,0 b. 250 B. 50, I'. 503
4.(2 6amna) XapakTep CBOWCTB BBICIIEI0 OKCHa XUMHUYECKOTO AJIEMEHTA C MOPSAIKOBBIM HOMEPOM
6 B Ileproguyeckoit cucreme:

A. Amporepusiii.  Bb. Kucnorsrii. B. OcHOBHBII.
5.(2 6amna) KucnoTtHsle cBoiicTBa Hanboee IpKO BBIPAXKEHBI Y BBICIIETO THAPOKCHIA:
A. AmoMuHUS b. Kpemuus B. Yrnepona I'. ®ocdopa

6.(2 6anna) YpaBHEHHE peaKIMU 3aMEIIEHUS COOTBETCTBYET :

A. C02 + CaO = CaC03 b. C02 + HQO = H2C03
B.C+2CuO0=2Cu+CO; TI.2C+0,=2CO
7.(2 6anna) dopmyna BemecTsa, pearupyroriero ¢ okcuaom meau (II):

A. HxO. b. MgO. B. CaCl,.  I'. HoSO..
8.(2 6amta) Daementom I B cxeme mpespaiieHuit 32> 2,052 H3D0, sBisercs:
A. Azor. Bb.Cepa. B. VYraepon. I'. ®ocdop.
Yacte B. 3aganus co cBo0OIHLIM OTBETOM
B9.(6 6amtoB) CootHecure.
DopMyJia THAPOKCHIA:
1.H;PO,. 2.Ba(OH); . 3. Fe(OH); . 4. H,SO;.
DopmyJa okcHaA:
A. FeO .B. Fe,0s. B. BaO. I'. SOs. . P,Os.

B10.(8 6aymoB) 3anmuimuTe ypaBHEHHS PEAKIIUNA MEXIY PACTBOPAMH THIPOKCHIA DJIEMEHTA C
NOPSIAKOBBIM HOMEPOM 20 ¥ BOJOPOIHOTO COSAMHEHUS JIEMEHTA C MOPSAKOBBIM HOMEepoM 17 B
ITepuoanueckoii cucreme. HazoBuTe Bce BeniecTBa, YKaXUTe TUM PEAKIIUH.

Yacrs C

C11.(8 6amnoB) Ilo cxeme mpeBpareHui
SO,~> SO3> H,SO4~> Na,SO4
COCTAaBbTE YPABHECHUS PEAKLUN B MOJIEKYJISIPHOM BHUJIE.
C12.(4 6anna) Ilo ypaBaenuto peaknnn CaCQO3z =CaO + CO;
paccuuTaiiTe Maccy OKCHIa KalbIus, KOTOPBIi oOpa3yetcs npu pasznoxeHun 200 r kapOoHaTa
KaabLsg
Bapuanm 1

Yactp A. TecToBbie 3a1aHUs ¢ BEIOOPOM OTBETA



1.(2 6amna) XuMuYeCKHid SJIEMEHT, UMEIOIIHNHA cXeMy CTpoeHus atoma +14 ), )g )4 , B
[lepuoauueckoil cucteMe 3aHUMAET MOJ0KEHUE:

A. 4-1i nepuon, rnasHas noarpynna III rpynnet.b. 2-i nepuon, rinasHas noarpynna VI rpynmst.
B. 3-ii nepuon, rnaBuas noarpynna IV rpynmnsi. I'. 3-i nepuon, rmaBHas noarpynmna Il rpynmsi.
2.(2 6anma) DnemMeHT ¢ HanboJee IPKO BHIPAKEHHBIMU HEMETANIMYECKUMHU CBOMCTBAMU:

A. Kpemnuii. b. Maruuii. B. Cepa. I'. ®ocdop.
3.(2 6amnma) Oxcupa dmmeMenTa J ¢ 3apsaoM siapa +16 cooTBeTcTByeT 001el hopmyre:
A. 2,0 Bb. 20 B. 2,0; I'. 303

4.(2 6amna) XapakTep CBOWCTB BBICIIEI0 OKCHa XUMHUYECKOTO AJIEMEHTA C MOPSAIKOBBIM HOMEPOM
7 B [lepuoauueckoil cucreme:
A. Amdorepubiii b, Kucnorusrit B. OcHoBHBII

5.(2 6amna) OcHOBHBIE CBOMCTBA HanOOJIEE SIPKO BBHIPAKEHBI Y BBICILIETO THAPOKCHIA!
A. bapus. b.bepwnus. B.Kanpius. I'. Marnus
6.(2 6anna) YpaBHEHHE XUMHYECKOW pEeaKIIM OOMEHa COOTBETCTBYET XUMUUYECKOMY YPaBHEHHIO:

A. CuO + H, =Cu + H,O Bb. CuO + 2HCI = CuCl, + H,O

B. Cu + Cl, = CuCl, I'.2Cu + O, =2CuO
7.(2 6anna) dopmysa BEHIECTBA, PEArUPYIOIIETO C PACTBOPOM THAPOKCHIA KATTbIIHSI:
A. HCL Bb.CuO. B. H,O. TI.Mg.

8.(2 6amta) Dnementom I B cxeme npespanicaunii 32> D0, H,D0; sBasercs:

A. Azor. b. Maruuii. B. Amomunuii. I'. Yraepon.
Yacte B. 3ananus co cBo00IJHLIM 0TBETOM
B9.(6 6amtoB) CootHecure.
DopmyJia OKCHIA:

1. CuO. 2. COa. 3. ALLOs. 4. SO;.
DopmyJa rHAPOKCHUAA:

A. H,SO4.  B. AI(OH);  .B.Cu(OH),. TI'.CuOH. . H,COs.
B10.(8 6annoB) 3anumuTe ypaBHEHHs peakifii MEXy paCTBOpaMH I'MIPOKCHIA FIEMEHTa C
HOPSAKOBBIM HOMEPOM 3 ¥ BOJOPOAHOIO COEAUHEHUS 3JIEMEHTA C OPSAKOBBIM HOMEPOM 9 B
ITepuoanueckoii cucreme. HazoBuTe Bce BeniecTBa, yKaXuTe TUM PEAKIIUH.
Yacrs C
C11.(8 6amnoB) Ilo cxeme npeBpatieHui

BaO—-> Ba(OH),»> BaCO;—> BaCl,

COCTaBbTE YPAaBHEHUS PEAKIUI B MOJIEKYISIPHOM BHUJIE.
C12.(4 6anna) Ilo ypaBaenuto peakunu 2Mg + O, = 2MgO

paccuuTaiTe 00beM KHcIopoaa (H.y.), HE0OOXOIUMOTO IS TIOJTHOTO cropanus 1,2 T MarHusl.

KonTpoubHnasi padora Ne2 no teme «J1eKTPOJIUTHYECKAS JUccOnranusi. XHMHYeCKHe
peakI UM B pacTBOpPax»

Ha BrInonHeHue Bcei mpoBepodHOi paboThl OTBOAUTCS 45 MUHYT.
Pabota cocrout u3 3 wacreit. Kaxxnpiii BapuaHT mpoOBEpOYHON pabOTHI COCTOUT U3 12 3amaHuii:



6 3amanuii — ¢ BRIOOpOM OTBeTa (4acTh A);

5 3agaHuil — ¢ KpaTKUM OTBETOM (J4acTh B).

2 3a1aHus — BBICOKOT'O YPOBHS CIOXHOCTHU C pa3BEPHYTHIM O0TBETOM (4UacTh C)

BapuaHTBI COOTBETCTBYIOT 6a30BOMY YPOBHIO CIIOKHOCTH.

B kaxxnom 3a1anuu 9acTy A MpesioKeHbBI YeThIPE BapUaHTa OTBETa, U3 KOTOPBIX

HY>KHO BBIOPATh 2 MPaBUIbHBIX.

3ananus yactu B- OTBeT K 3aJaHUSIM 3TOM YaCTH 3allMChIBACTCS B BUJIE IMOCIEIOBATENBHBIX U(P
tabnuiy. KaxxmoMmy s35eMeHTy TIepBOro CTOJIOA HAJ0 MOCTABUTh B COOTBETCTBHE DJIEMEHT BTOPOTO
cTonbma (IpuyYeM B 3TOM CTOJIOIIE MOTYT OBITh U JIMIITHUE DJIEMEHTHI).

B 3aganun wactu C — HEOOXOIMMO HCIOIB3YyS METOJ JJICKTPOHHOTO OajaHca pacCTaBUTH
KOX((UIIMEHTHI B yPaBHEHUHU PEAKIIMH U OCYIIECTBUTH IPEBPAIICHHUS.

Kputepun onenok:

0-10 11- 18 19-25 | 26-27
2 3 4 5
Bapuanr 1.

Yacrs A
1. U3 npeasioskeHHOTo MepeyHsl BHIOEpUTE /IBa BEIIECTBA, KOTOPbIE OTHOCSTCS K

AIIEKTPOJIUTAM
1) NaCl 3) Ba(OH),
2) BaO 4) O,

2. W3 npemsio)keHHOTO TIepeyHs BBIOEPUTE JBa Mapbl BELIECTB, MEXIY KOTOPHIMH

IMPOTCKACT pCaKrA 3aMCIICHUA.

1) XKene3o u HuTpaT cepedpa

2) okcup cepsl (VI) u okcupa xenesa (III)

3) oxcux meau (II) 1 consHas xuciora

4) aTroMUHUH U XJIOP

5) HaTpuii U BoAa

3. U3 mpemioKEeHHOTo TepedHs BBIOEpUTE ABa IMaphl BEIIECTB, MEXKIY KOTOPBIMH

MMPOTCKACT OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHAA pCaKI1A.

1) cepsl ¢ amOMUHHEM

2) okcupa xenesa (III) ¢ Bogopoaom

3) YIJIEKUCIIOTO ra3a ¢ «M3BECTKOBOM BOJOI»

4) pasnoxeHue THApoOKapOoOHaTa HaTPuUs

4. BriOepuTe BCe BEpHBIE BBICKA3bIBAHHSI OTHOCUTEIHHO PEAKITUN

CaC()g(TB) A d CaO(TB) + C02 (1-)—157 KI[)K

a) peaKius pa3ioKeHusl  O)peaklus COCNUHEHUS  B) SHIOTEPMHYCCKAS

T') 3K30TepMUYECKas J1)OKUCIIUTEIHLHO-BOCCTAHOBUTEIbHAS K) oOpaTumas

5. Ilpu muccommaruu 1 MOIb KaKUX BYX M3 MPEMIOKCHHBIX BEIIECTB 00pazyercs 2 MOJIb

AaHHOHOB

1) HUTpaT Maruus

2) ruapokcua oapus

3) xyopuj HaTpuUs

4) dpocdar xanus

5) cynbdar HaTpus

Yacte B

1. Jlonumure 4nCiIO 37IEKTPOHOB, IPUHUMAIOIINX YYaCTHE B JAHHBIX IPOLIECCAX.

YKa)KI/ITe, KaKHe U3 IMPOUCCCOB ABJIAIOTCA OKHCICHUEM, 4 KAKHUE BOCCTAHOBJICHHUEM.



Cxema IIponecc(okucienue win
BOCCTAHOBJICHHEC)

H,’ —2H+

M 1,1+7 —M 1,1+2

N3 SN

Ca** —Ca’

2. VCTaHOBUTE COOTBETCTBHE MEXIY PEarvpyrOIIMMH BEIIECTBAMU M TPOJYKTAMH HX
B3aUMOJICHCTBUS: K KaXJIOW IMO3UIMH, 0003HAYCHHOW OYKBOH, MOJOEPUTE COOTBETCTBYIOIIYIO
MO3UIINIO0, 0003HAYCHHYIO ITU(POIA.

PEATHPYIOIIME BEIIECTBA MTPOJIYKTBI B3AUMO/IENCTBUS
A)MgO +S0; —» — 1) MgSOs+H,

B) Mg(OH),+H,S0; —» —2) MgSO4+H,0

B) Mg(OH),+H,SO; —» —»3)  MgSOs+H,0

—> 4) MgSO4+H2
— 5)  MgSO,

3. YcTaHOBUTE COOTBETCTBHE MEXKAY CXEMOUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM pEaKIIMKU
U BEIECTBOM - OKUCIIUTEIEM B HEN.

CXEMA PEAKIIMHM OKHCITATENL
A) WO+ B0y — By + N 1y s
By NOs + HeD + Op — HNOw 2y N0
B) HNO; + Cu — Cu[NOg: + NOy + HaO 3) ey
4} 50

5 TIN Oy

4. 3akoHunTEe ypaBHEHUS peakiuid. COCTaBbTE JJI1 HUX MOJHBIC U COKPAILICHHBIE HOHHBIE
YPaBHEHHUS:

a) HNOs;+Ba(OH),— 6) NaOH+FeCl;— B) Na,CO3+HCl—
5. B pe3ynbTare peakiuu, TEpPMOXUMUYECKOE YPaBHEHHE KOTOPOM
2Hs(r) + Oa(r) = 2H2O(r) + 484 Ik,

BbIieioch 968 kI TermnoTel. Berumciaure maccy oOpasoBaBiielics HMpU 3TOM BOJIBI.
OTBeT yKakuTe B TpaMMax ¢ TOYHOCTBIO JI0 LIETIbIX.

Yacts C

1. Ucnonp3ys MeToJ 3JEKTPOHHOTO OanaHca, paccTaBbTe KOI((UIIMEHTHI B ypaBHEHHUH
peaKkuuu, cxema KOTopoit

P+HNO;+H,O—H;3PO4+NO

OmnpenenuTe OKUCINTENh U BOCCTAHOBUTEITb.

2. Jlana cxema npeBpallieHui:
Fe(NOs),—Fe(OH), — X — 'Fe;03



Hanumwure MonekynspHble YpaBHEHMsSI peakUuid, C TOMOILBI0 KOTOPBIX MOXKHO
OCYILIECTBUTh YyKa3aHHbIE MpeBpalieHus. (s mepBoro mpeBpalieHus COCTaBbTE COKPAIEHHOE

MOHHOE YPABHEHUE PEAKLIUM.

Bapuanr 2.
Yacts A
1. I3 npe105keHHOr0 IepeyuHs BBIOEpUTE [1Ba BELIECTBA, KOTOPBIE OTHOCATCS K
HERJIEKTPOJIUTaM
1) NO, 2) HNO;

3) C,HsOH4) CaCl,

2. U3 mpeio:KEeHHOTO TIepeyuHsl BRIOEpUTE JABE Maphl BEIIECTB, KaXKIasd U3 KOTOPHIX NaET
peaxiuo oOMeHa.

1) sTieH u Boga

2) coJisgHas KUCJI0Ta M MarHuM

3) cynbdaTt Meau ¥ TUIPOKCU KaTus

4) anieTuiieH U 6poM

5) yKCcycHast KUCJIOTa U THAPOKCU]T MarHus

3. U3 mpennoxeHHOro TeEpeyHs BBIOEPUTE [BE pPEAKIMH, K KOTOPBIM OTHOCHTCS
B3aMMO/JICHCTBHUE KeJe3a C XJIOPOBOAOPOIHON KUCIOTOM.

1) paznoxenus

2) OKHCIUTEILHO-BOCCTAHOBUTEILHAS

3) coenMHEeHUS

4) obMeHa

5) 3aMeIIeHus

4. BribepuTe BCe BEpHBIE BBICKA3bIBAHHSI OTHOCUTEIHHO PEAKITUN

S(TB y+ 0O, )< SOZ(F) + 297 KI[)K

a) peaKius pa3ioKeHus:  0) peakius 3aMeIeHIs B) SHAOTEPMUYECKAS

T') 3K30TepMUYECKas J1)OKUCIIUTEIHLHO-BOCCTAHOBUTEIbHAS K) oOpaTumas

5. Ilpu nucconmanuu 1 MOJIb, KaKUX JABYX M3 MPEIJIOKEHHBIX BEIIECTB 00pa3yeTcst 2 MoJib

KaTHOHOB

1) cynbdara sxenesza(Il)

2) kapOoHaTa HATPH

3) xJopuaa KaabLus

4) cunnukaTa Kajus

5) xyopug HATpUs

Yacts B

1. lonumuTe 4ucio 3MeKTPOHOB, MPUHUMAIOIIUX YYaCTHE B IaHHBIX MPOIECCaX.
VYkaxuTe, Kakue U3 IpOLECCOB SBISIOTCS OKUCICHUEM, a KAKME BOCCTAHOBIICHHEM.

Cxema [Ipouecc (oxucnenue uiu
BOCCTAHOBJICHHUE)
S+6 _)8-2
0 )
O, —20
N-3 _)N+2
Pb’ —Pb**

2. VCTaHOBUTE COOTBETCTBHE MEXIY PEarvpyrOIIMMH BEIIECTBAMU M TPOJYKTAMH HX
B3aUMOJICHCTBUS: K KaXJIOW IMO3UIMH, 0003HAYCHHOW OYKBOH, MOJOEPUTE COOTBETCTBYIOIIYIO
MO3UINI0, 0003HAUYCHHYIO [IHU(PPOI.



PEATUPVIOIINE BELECTBA MMPOTYKTBIB3AMMOIENCTBUS

A) Na,COs+HCl —> —> 1) NaCl+CaCOs3

B) Na2C03+ C02+H20 —> —> 2) NaHCO3

B) NazCO3+ HQO —> —> 3) NaHC03+ HCI

') Na,COs+CaCl, —» —» 4) NaOH+CO,+H,0
—5) NaOH+ NaHCO;
—» 6) NaCl+CO,+H,0O

3. YCTaHOBHUTE COOTBETCTBUE MEXKIY CXEMOUW OKUCIUTEIIbHO-BOCCTAHOBUTEIILHON PEaKIuu
A BEIIECTBOM-BOCCTAHOBUTEIEM B HEU.

CXEMA PEAKITHH BOCCTAHOBHTEL
A) Fez(504)3 + 505 + HpO — FeS0y + Ha30y 1} Fex(S04)y
B} MnOs + HBr — Bra + MnBrs + HaO 2} 80
B) Fe + HBr — FeBrs + Ha 3) HBr
4y Mty

5) Fe



4. 3akoHunTEe ypaBHEHUs peakiuid. COCTaBbTE JJI1 HUX MOJHbBIEC U COKPAILICHHBIE HOHHBIE
YpaBHEHUS:

a) K2C03+BaC12 — 6) KOH+ Mg(NO3)2—> B) BaC03+HC1—>

5. B pe3ynbrare peakuuu, TEPMOXUMHUECKOE YpaBHEHUE KOTOPOH

2Hs(r) + Oa(r) = 2H2O(r) + 484 Ik,

BeIIeIoCh 1452 x/Ix TermnoTel. Beraucnute maccy oOpa3oBaBIIeiicst TpU 3TOM BOABI (B
rpaMmax). 3auIIATe YUCIO C TOYHOCTBIO /10 LEIbIX.

Yacts C

1. Mcionb3ys MeTO 3JIEKTPOHHOTO Oaanca, paccTaBbTe KO3(PGHUIIMEHTH B ypaBHCHUHT
peaKkuuu, cxema KOTopoit

/n + HZSO4(K0HH) — Zl’lSO4 + st + Hzo

Onpenenure OKUCIUTENb U BOCCTAHOBUTEID

2. laHa cxema NpeBpaleHui:

Ca—X—Ca(OH),—CaCO;

Hanumure MonekynsipHble YypaBHEHUs pEaKIUi, C TOMOIIbIO KOTOPBIX MOXKHO
OCYIIECTBUTH YKa3aHHbBIE MpeBpatieHus. s TpeTbero mpeBpalieHns COCTaBbTE COKpALICHHOE
MOHHOE YpaBHEHHUE PEaKIINH.

Kontponbras padota Ne3 o teme «BakHel1ne HeMeTaIbl U UX COCTUHEHUS»

Bkiroyaet 10 3aganuid.

Yacte 1 Brmtouaet 6 3amanuii 6azoBoro ypoBHs (Al — A6). K kaxxnoMy 3amanuio maercs
4 BapuaHTa OTBETA, U3 KOTOPBIX TOJBKO OJMH MPAaBUJIbHBIA. 32 KaKIbIA MPaBUIbHBIA OTBET
naercst 1 6ayur. MakcuManbHbIH O0amt 3a 1 yacts — 6 OaJUIOB.

Yacts 2 coctout u3 3 3aganuil noseiieHHoro ypoBHs (B1 — B3), Ha koTopsie Hal0 aTh
KpaTKU{ OTBET B BUJC YMCJA WU MOCIEAOBATEIHHOCTH IUGP. 3a KK MPaBUILHBIN OTBET
TBI IONYYHIIb 2 6ayia. MakcumanbHbIi 6asut 3a 2 yacTh — 6 6ayuIoB.

Yacte 3 comepxut 1 Hambonee crnoxHoe, oovemMHoe 3amanue Cl , koropoe TpeOyer
MOJIHOTO OTBETA. 3a MPAaBUILHOE BHITIOJHEHHE 33/1aHUs Thl MOXKEIIb OTYYUTh 3 Oasia.

bannelr, momydeHHbIe 3a BBIMOJHEHHBIC 3amaHusi, cymMmmupyroTtcs. [loctapaiics HaOpaTh
HanOoJIbIIIee KOJUIECTBO 0auioB. MakCUMaIbHBIN MEpBUYHBIN Oayut — 15 OamioB..

CucreMma olleHHBaHUS PaOOThL.

0 — 6 0aAIUIOB — «2» 7 — 9 0aiu1oB — «3»
10 — 12 6ayoB — «4» 13 — 15 6aiuioB — «5»

BAPHUAHT -1
Yacrts 1

IIpu BBINOJIHEHUM 3aaHUI 3TOW YaCTH IO HOMEPOM BBIIIOJIHSEMOI0 BaMU 3a1aHUs [I0OCTaBbTE
3HaK «X» B KJIETOUKY, HOMEp KOTOPOH COOTBETCTBYET HOMEPY BHIOPAHHOTO BaMU OTBETA.

A 1. ®opmysibl BBICIIETO OKCHAA H JIETYYEr0 BOJIOPOJIHOTO COCTUHEHHUS dJIEMEHTa D ¢
3IIEKTPOHHOH (opMyIoil aToma 1sz2s22p3:
1) 302 u 3H4 3) 303 u H29.




2) 9,05 n OH3 4) 9,07 u HO.
A 2. CriocoOHOCTh aTOMOB IPUHUMATD JIEKTPOHBI YBEITMUUBACTCS B PAIY:

1)Se-Te-0-S 3)O-S-Se-Te
2)Te—-Se-S-0 4)Se-Te-S-0
A 3. Cxeme npespamenns P~ — P*> coOTBETCTBYeT XHMIUECKOE YpaBHEHHE:
1) 4P + 50, = 2P,0s5 3) 4P + 30, = 2P,0;
2) 3Mg + 2P =Mg; P, 4) 2PH; + 40, = P,05 + 3H,0
A 4. Oxcup yraepona (IV) He B3auMOJIEHCTBYET ¢ BeIIeCTBOM, (hopmMylia KOTOPOTo:
1) Ca(OH), 2) SO, 3) H,O 4) Ba(OH),
A 5. Uon COs> MOXHO OOHAPYXHUTH C TOMOIIBIO PACTBOPA, COJEPIKAIIETO:
1) xKaTHOH aMMOHHUSI. 3) TUAPOKCUJI-HOH.
2) KaTHOH BOJOpOJa 4) KaTUOH HATPUA.

A 6. BepHbl 11 cinenyrolue BbICKa3bIBaHUsI?
A. B rimaBHO# noArpyniie OKUCIUTEIbHbIE CBOMCTBA aTOMOB 3JIEMEHTOB CYBEJIIMUCHUEM
MOPSAIKOBOTO HOMEpa YCUJIUBAIOTCSI.
b. B raBHOM NOArpyIne OKUCIUTEIbHBIE CBOMCTBA ATOMOB 3JIEMEHTOB C YBEJIIMUCHUEM
MOPSAIKOBOTO HOMEpa 0CI1a0eBaloT.
1) BepHO TONIBKO A 3) BepHO TONBKO b
2) BepHBI 00a CYKICHUS 4) oba cyxJeHHUs HE BEpHBI

Yacts 2.

B 3amanum Bl Ha ycTaHOBJIEHHE COOTBETCTBUS 3alHIIMTE IOCIEIOBATEILHOCTh U Oe3
poOEeJIOB M IPYTUX CUMBOJIOB.

B1. YcraHoBUTE COOTBETCTBHE MEXKY YACTHUIIEH U SJICKTPOHHOU (HOPMYITOH.

YACTHULA JIEKTPOHHA I ®OPMYJIA
A) S7 1) 1s%2s%2p”.
B) C 2) 1s%25%2p°3s%3p°
B) P 3) 1s%2s%2p®3s*3p*
) N*® 4) 1s*2s*2p°3s%3p’
5) 1s%2s%2p®3s?
6) 1s”

OTBeToMK3a1aHNI0B 2 sIBIIsIeTCS TOCIIeI0BATEILHOCTE UMD B IOPSJIKE BO3pACTAHUSI.

B 2. [IpocTtoe BermiecTBO cepa B3auMOCHCTBYET C BEIIECTBAMU:

1) O, 4) KOH
2) Ca 5) Mg
3) H,O 6) H,

OTtBetoM k 3aianuto B 3 sBisercs yucio. 3anummre 3T0 YUCIo B OJJaHK OTBETOB 0€3 yKazaHUs
€IMHUL] U3MEPEHHUS.

B 3.MaccoBas noss kuciopoza (B %) B CEpHOM KUCIIOTE paBHA (3anuImmTe 4mcio, ¢
TOYHOCTBIO 10 JIECSTHIX)
Yacrsp 3

3anuiuTe HOMEP 3a/1aHus U TIOJTHOE PeleHue

C1. Ilo ypaBuenuto peakuuu N, + O, = 2NO paccunrtaiite 00beMbl HCXOAHBIX BELIECTB IS
noxyyeHus: 1 Moib raza okcuza azota (1I).




BAPUAHT -2
Yacts 1

[Ipu BbIMONIHEHUH 3aJaHUI 3TOW YaCTH MOl HOMEPOM BBITIOJIHSIEMOTO BaMU 3a/IaHHsI IOCTaBbTE
3HaK «X» B KJIIETOUKY, HOMEp KOTOPOI COOTBETCTBYET HOMEPY BHIOPAHHOTO BaMU OTBETA.

A 1. ®opmysbl BBICIIETO OKCHAA H JIETYYET0 BOJIOPOJIHOTO COCTUHEHHUS dJIEMEHTa D ¢
3IIEKTPOHHOHN OpMyIoil aToma 1522s22p2:

1) 302 n 3H4 3) 303 u H29.
2) 3205 n 3H3 4) 3207 u HD.

A 2. CriocoOHOCTh aTOMOB IPUHUMATD AJIEKTPOHBI YMEHBILACTCS B PAIY:
DF-Cl-Br-1 3)Br—-1-F-CI
2)I-Br-CI-F 4)Cl-F-1-Br

A 3. Cxeme nipeBpalieHus N* > N* COOTBETCTBYET XMMUYECKOE YPaBHEHUE:
1) N, + 3Mg = MgzN, 3) N2 + O, =2NO
2) N + 3H, =2NH; 4) 2NO + O, =2NO,

A 4. Okcun cepsl (VI) He B3aMOJEHCTBYET C BEIIECTBOM, (hopMysia KOTOPOro:

1) CO, 2) H,O 3) KOH 4) MgO

A 5. Von SiO3* MOKHO O00HApPYKUTh C TOMOILBIO PACTBOPA, COJAEPKAIIETO KAaTHOH:
1) Gapus 3) KampIug
2) Bogopona 4) cepebpa

A 6. BepHbl 11 clieIyIolye BhICKa3bIBaHUs?
A. B nepuoze okuciauTenbHble CBONCTBA aTOMOB 3JIEMEHTOB CYBEIMYEHUEM
MOPSIIKOBOTO HOMEPA YCUITUBAIOTCSL.
b. B nieproie OKUCIUTENBHBIE CBOMCTBA aTOMOB 3JIEMEHTOB C YBEIUYEHUEM
MOPSITKOBOTO HOMEpa 0CJIa0eBaloT.

1) BepHO TOJIBKO A 3) BepHO TOIBKO b
2) BepHBI 00a CYKICHUS 4) o0a cy>XIeHHsI HE BEPHBI
Yacrs 2.

B 3amanum Bl Ha ycTaHOBJIEHHE COOTBETCTBUS 3alHUIIMTE IOCIEIOBATEILHOCTh U O€3
po0eJIoB U IPYTUX CUMBOJIOB.

B1. YcTaHOBHUTE COOTBETCTBUE MEXK]Yy YaCTULIEH U AJIEKTPOHHON (POpMyInoit

YACTHIIA JIEKTPOHHA I ®OPMVYJIA
A) C*™ 1) 1s%25*
B) CI 2) 1s%25%2p°3s*3p°
B) Si 3) 1s*2s*2p®3s*3p°
NN 4) 1522s22p63s23p2
5) 1s%2s%2p°

6) 1s%2s%2p’

OTBeToMK3a1aHNI0B 2 sIBIIsIETCS TOCIIeIOBATEILHOCTD UMD B TIOPSJIKE BO3pACTAHUSI.

B 2. Yriiepon B3auMOAEHUCTBYET € BELIECTBAMMU:

1) CuO 4) O,
2) SOZ 5) H2
3)Ca 6) KOH

OtBetoM K 3aganuio B 3 sBisercs ynciao. 3anumMTe 3TO YKCIIO B OJIAaHK OTBETOB 0€3 yYKa3aHUs
€IMHUI] U3MEPEHUS.




B 3.Maccogas gons kuciopoa (B %) B a30THOM KHCIIOTE paBHA (3amumInTe Ynucio, ¢
TOYHOCTBIO 10 JIECSTHIX)
Yactb 3

3anuiuTe HOMEP 3a/1aHus U TIOJTHOE PeleHUe

C 1. o ypaBnaenwuto peaknuu 2CO + O, = 2CO, paccunTtaiiTe 00beMbl HCXOIHBIX BEIIECTB (H.Y.)
Ju1st mostydenust 1,5 monb ra3a okcuna yraepoga (IV).

KountpoabsHas padora Ned mo teme «BaxkHeiilmne MeTa/JIbI M UX COeIHMHEHUS»

Ha BrbimonHeHue KOHTponbHOW paboThl otBonuTcs 40 MuHyT. Pabora cocrout u3 3 uactel u
BKJIIOYaeT 9 3aanuil.

Yacts 1 BrItOUaeT 6 3amanuii 6azoBoro ypoBHs (Al — A6). K kaxxaoMy 3aaHuio 1aeTcs
4 BapuaHTa OTBETA, U3 KOTOPHIX TOJILKO OJIMH NMPAaBWIbHBIA. 3a KaXKIblii MpaBUIIbHBIN OTBET
nmaercst 1 6ayur. MakcuManbHbIH O0amt 3a 1 yacts — 6 OaJUIOB.

Yacte 2 cocTouT U3 2 3a7aHuil TOBbIIEHHOTO ypoBH:A (B1 — B2), Ha koTOpBIE HAZO AaTh
KpaTKUil OTBET B BHJIEC YMCJIA WJIU TOCIIEI0BATEILHOCTH IU(Dp. 3a KaXKIbI MPaBUIHHBIA OTBET
THI OJTy4uIb 2 6amna. MakcuMaabHbIN 6ar 3a 2 4yacTh — 4 Oaia.

Yacte 3 comepkutr 1 Hamboisee cioxHoe, oobemHoe 3amanue C1 , koTopoe TpeOyer
MOJTHOTO OTBETA. 3a MPABUIBLHOE BHITIOTHEHUE 3a/IaHUS Thl MOXKEIITh TIOTYYUTh 4 Oasa.

Bannel, momyueHHbIE 3a BBINOJIHEHHBIE 3a1aHus, cymmupytorcs. [locrapaiicss Habpatb
HanOoJIbIIIee KOJNYECTBO OayioB. MakcuMallbHBIA IepBUYHBIN Oait — 14 6amios.

Cucrema OIlcHMBaHUS ]f)a6OTI)I.

0 — 6 6aJUIOB — «2» 7 —9 6aiuioB — «3»
10 — 12 6ayuioB — «4» 13 — 14 6aiuioB — «5»

BAPUAHT-1.
Yacts 1.

[Ipu BbIMONIHEHUH 3aJaHUI 3TOW YaCTH MOl HOMEPOM BBITIOJIHSIEMOTO BaMU 3a/I1aHHsI IOCTABbTE
3HaK «X» B KJIETOUKY, HOMEP KOTOPOH COOTBETCTBYET HOMEPY BHIOPAHHOTO BaMH OTBETA.

A 1. DnektponHas Gpopmyia aToMa MarHus:

1) 1s* 257 3) 157 25’
2) 1s* 25> 2p' 4) 1s* 2s*2p°3 §*
A 2. DnexTpoHHas (opMylia BHEUTHETO SHEPTETUYECKOTO YPOBHS aTOMOB JJIEMEHTOB TJIaBHOM
noarpynmnsl I rpynmst [1C:
l)ns1 2)ns2 3)nsznp1 4)ns2np2
A 3. IlpocToe BemecTBO ¢ HanboIee SPKO BHIPAKCHHBIMH METATTHYSCKUMH CBOMCTBAMMU:
1) 6epruii 3) marumi
2) KanbIuHk 4) cTpoHIUit

A 4. Haun6osee sHEprUYHO B3aUMOJICHCTBYET C BOJIOM:
1) xamui 3) KanpIuit
2) CKaHIUH 4) maraui
A 5. C pa36aBieHHOI CEpHON KHCIOTOW HE B3aUMOJICHCTBYET:




1) xxene3o 3) aTuHA

2) HUKEIIb 4) LUHK
A 6. BepHbl 11 ciieyroliye Cy>KJ1€HHs O MIEIOYHBIX MeTauiax?
A. Bo Bcex coelMHEHUSIX OHU UMEIOT CTEIeHb OKUCIICHHUS + 1.
b. C nemerannamu oHu 00pa3yIOT COEAMHEHUS C MOHHOM CBS3BIO.

1) BepHO TOJIBKO A

2) BEpHO TOJBKO b

3) BepHBI 00a CYKJICHHS

4) oba Cy)KIeHHUs HEe BEPHBI

YacTs 2.

B 3amanum Bl Ha ycTaHOBIIGHHWE COOTBETCTBHS 3aIUIINTE TOCIEAOBATEIBHOCTh LUpp 0Oe3
MpOOEIIOB U IPYrUX CUMBOJIOB.

B1. YcTanoBuTE COOTBETCTBHE MEXIY DJIEMEHTOM U (POPMYIION €ro BBICIIIETO OKCH/IA.

SJIEMEHT BBICILINN OKCHJT
A)Cs 1) D0,
B) Al 2) 2,05
B) Ca 3) 2,0
DK 4) 2,05

5)20

6) 2,07

OTtBeToM K 3aanuto B 2 sBisercs mocieaoBaTeNbHOCTh (P B MOPSIKE BO3PACTAHUS.

B 2. BemecTBa, KOTOpbIE B3aUMOICHCTBYIOT C IIMHKOM:

1 HC1 4) CaO
2) NaOH 5) O,
3) H,SO, 6) CO,
Yacts 3

3anuinTe HOMEP 3aJ1aHus U JAaUTe MOJHBIA OTBET.

C 1. Tlo cxeme mpeBpalleHU COCTAaBbTEC YpaBHEHUS PEaKIUA B MOJICKYJIspHOM Bume. s
npeBpamieHuss Ne 3 3anuimmTe MOJHOE W COKpAIlllEHHOE€ MOHHbIE ypaBHeHHs. HazoBute Bce
BElIEeCTBA.

Cu(OH),—CuO— CuSOs— Cu(OH),— Cu(NO3),

BAPUAHT -2
Yactb 1.

[Tpu BBINOJIHEHUH 33JaHUN YTOW YaCTH MO HOMEPOM BBIIIOJIHAEMOI0 BAMH 3a1aHUS TOCTABbTE
3HaK «X» B KJIIETOUYKY, HOMEP KOTOPO COOTBETCTBYET HOMEPY BHIOPAHHOTO BaMHU OTBETA.

A 1. DnexrponHas ¢hopmyia aToMa JTUTHUS:

1) 1s® 257 3) 1s” 2s'
2) 1s* 2s*2p’ 4) 1s* 2s*2p°3 5!
A 2. DnextpoHHas (popMyJia BHEIIHETO YHEPTETHYECKOTO YPOBHS aTOMOB IIETIOYHBIX METaJUIOB:
Dns' 2)ns’ 3)nsznp1 4)ns2np2
A 3. IIpocroe BeriecTBO ¢ HanboJee IPKO BHIPAKEHHBIMUA METANIMYECKUMHU CBOWCTBAMM:
1) amroMuHUN 3) raumi
2) 6op 4) uaauit

A 4. Hanbonee sHEpruYHO B3aUMOJICHCTBYET C BOJIOM:




1) Gapwuit 3) maruumi

2) KanbIUH 4) ctpoHIUi
A 5. C cosiHOM KUCIIOTOW HE B3aUMOJEUCTBYET:

1) sxxene3o 3) miatuHa

2) HUKEIIb 4) IMHK

A 6. BepHbl 1 ciieiyronue CyX1eHus?
A. I'ngpokcua allFOMUHUS B3aUMOJIEUCTBYET C TUAPOKCUIOM HATPHUS
b. I'mapokcua aroMUHUS B3aUMOJIEUCTBYET C CEPHOM KUCIOTOU
1) BepHO TOJIBKO A

2) BepHO TOJBKO b
3) BepHBI 00a CYKICHHS

4) oba cyXJeHHs HE BEpHBI.

YacTtsb 2.

B 3amanum Bl Ha ycTaHOBJICHHE COOTBETCTBUS 3alUIIMTE IOCIIEIOBATEILHOCTh U Oe3
poOeJIOB M IPYTUX CUMBOJIOB.

B1. YcranoBuTe COOTBETCTBUE MEXY POPMYIOM THAPOKCUAA U (HOPMYIIOH COOTBETCTBYIOIIETO

€My OKCHIa:
OOPMVIIA OOPMVIIA
TUJIPOKCHUIIA OKCHJIA
A) OOH 1) ALLO3

b) 5(OH); 2) Na,O

T) D(OH), 4)NO
5)CO

6) SO3

OTtBeToM K 3a7aHutio B 2 sBiseTcs mocaea0BaTeIbHOCTh IU(P B MOPSAIKE BO3PACTAHMUS.

B 2. BemiectBa, KOTOpbIE B3aUMOAECHCTBYIOT C JKEIE30M:

1) HC1 4) CO
2)Cl, 5) Oy
3) Si0, 6) CuCl,

Yacte 3

3anuiuTe HOMEp 3a/1aHus U JAWTE NOJHBIA OTBET.

C 1. Ilo cxeme mnpeBpalleHUH COCTaBbTE YPAaBHEHHMS pEaKUMM B MOJEKYJISIPHOM BHJE.
IIpeBpamenue Ne 1 paccmorpure ¢ Touku 3penust OBP. HazoBute Bce BelecTna.
Zn—7n0—7ZnCl, -»7Zn(OH),—Zn0O




